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PREFACE 


Tar Lure of the magnificent Magnolias, Rhododendrons, Priwulas, Gentians 
Anemones, Meconopsis, and many other charming blooms which adorn the 
temperate and the alipine zones of the snowy peaks of the East Himalayan 
ranges of Darjeeling and the Sikkim mountains attracts lovers of flowers, bota- 
nists, naturalists, artists and mountaineers from all parts of the globe for study, 
recreation and inspiration. The Kangchenjunga (28,208 ft.) and the other 
snowy peaks—many of which reach an altitude of 20,000 feet—form lower 
down a vast amphitheatre for the most diverse types of vegetation. The rich 
vegetation of Darjeeling and the Sikkim-Himalayas is unique, and is well 
known for its abundance of species and luxuriance of growth. Both the flower- 
ing plants from the tiny Gentiana, creeping Fragaria, Potentilla, Androsace, 
Saxifraga, Cassiope, Arenaria, and other alpines occurring in the grassy glades 
and alpine screes and meadows to the giant Magnolia, Quercus, Acer, Betula 
and Abies (Fir trees) of the temperate rain forests, and the non-flowering Cryp- 
togams :—Fungi, Algae, Lichens, Liverworts, Mosses, Lycopodiums, Selagi- 
nellas, Equisetums and Ferns including the tall tree fern Cyathea spinulosa—all 
grow in well-ordered successions forming complex plant-communities at different 
elevations from the foot of the mountains up to the snows. Ofall the flowers the 
Rhododendrons of Darjeeling and the Sikkim-Himalayas are the glories of these 
hills. There is no fairer country in the world than the slopes of the Himalaya 
where forests of Rhododendrons abound. ‘I held my breath in awe and admi- 
ration, Six or seven successive ranges of forest-clad mountains as high as that 
whercon J stood’’—wrote Sir Joseph Hooker from Darjeeling—‘ intervened 
between me and a dazzling white pile of snow-clad mountains, among which the 
giant peak of Kangchenjunga rose 20,000 feet above the lofty point from which 
I gazed. Owing to the clearness of the atmosphere, the snow appeared, to my 
fancy, but a few miles off, and the loftiest mountain at only a day’s journey. 
The heavenward outline was projected against a pale blue sky. Such is the 
region of the indian Rhododendrons. It may not be my lot again to live amongst 
them but from afar in quiet contemplation, I will lift up mine eyes unto the 
hills.’” A panoramic view of the Town of Darjeeling, ‘thes Queen of Hill 
stations,’’ with snowy peaks of Kangchenjunga range is an amazing sight. 


Collectifons of plants in a scientific manner from this what is called the ‘‘ Land 
of Flowers’ was started from Hooker’s botanical expeditions in these hills in 


1848-49. Since then vast collections of plants including ]erns and Fern-allies 
of Darjeeling and the Sikkim-Himalaya accumulated for a period of over a 
century and adecade. These are well represented in the Herbaria of the Royal 
Botanic Garden, Kew (London, England) ; British Museum (Natural History), 
London ; Royal Botanic Garden, Edinburgh (Scotland) ; and the Royal, now 
Indian, Botanic Garden, Calcutta (India). The Herbarium ofthe Lloyd Botanic 
Garden, Darjeeling, also possesses a good collection of the local plants. The 
author availed himself of the opportunities of examining and studying all these 
collections stored in these Herbaria in India and abroad. Prolonged field study 
of the vegetation was also carried on for years during his many botanical ex]po- 
rations in these parts of the Eastern Himalaya. Different routes reaching the 
borders of Nepal on the west, Tibet on the east and north were taken from time 
to time. The Terai, Dooars, the lower hill forests, the middle and upper hill 
forests, in fact, the floras of the tropical, temperate and the alpine belts including 
Hard Fungi, Algae, Lichens, Mosses, Liverworts, Fern and Fern-allies, all were 
ransacked from one end of the territory to the otherin different seasonsof the 
year for over a pe riod ofa quarter ofacentury. The lower plants, Algae, Lichens, 
Liverworts, and Mosses may, however, in future be collected in a more thorough 
manner to enrich the existing collections of the author kept in the Herbarium of 
the Indian Botanic Garden, Sibpore. These, when worked out, will form the 
subject of several books. Specimens of Hard Fungi collected by the author 
and others from time to time in these hills were presented to Dr. 8. R. Bose, 
the well-known mycologist, for his study and preservation in the Herbarium 
of the R. G. Kar Medical College, from where it would perhaps be shifted and 
permanently housed in the Herbarium of the Indian Botanic Garden, Calcutta. 


Although syn-ecological aspect of the vegetation was generally studied, 
detailed accounts of the various plant communities of the tropical and tem- 
perate rain-forests and alpine formation have been omitted. Complete account 
of the associes and association, consocies and consociation, groups, ecads and 
families growing either as pure or mixed communities at different elevations 
from 500 feet to 18,000 feet up to the snow level, will form the subject of another 
treatise. A brief outline, however, of the main plant- communities has been 
incorporated in the introduction to this work. Study of the composition of the 
various associations in their altitudinal succession should exhaustively be studied 
in every detail with reference to the habit at of each species occurring in these 
mountains. Every individual species in season and out of season is an interes- 
ting unit composing the association. Consequently, detailed autecological 
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A panoramic view of the town. of Darjeeling, the Queen of Hill-Stations 


studies and investigation on the different species, range of their distribution 
and migration with morphological modifications under varjous micro-ecological 
conditions will throw much light on the nature and life-history not only of the 
individual species occurring in tropical, temperate and alpine zones, but also 
on the nature and the characteristics of the general features of the vegetation 
of this one of the richest and the most interesting phyto-geographical regions 
of the sub-montane and the montane vegetation of the world, 


It is hoped that this book will serve the purpose of supplying necessary in- 
formatfon on almost all the common plants of this part of the East Himalaya. 
in dealing with this vast subject single handed, it is likely that there might be 
be some omissions and commissions here and there or some printing mistakes 
that might have escaped the author’s attention. These will be rectified in 


the future edition. 


KALIPADA BISWAS 
‘<BISWAS”’ 
P-19, Old Ballygunge Road, 
Calcutta, 
india. 
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EXPLANATION OF PLATES 


Sunset in Kangchenjungha. 
Devil dancers with curious masks, 


A Hat day (market day) in Tode Tancta a village on the eastern border of Bhutan and 
West Bengal. 


Young Bhutanese girls and two young boys who work as porters. 


A sikkimert married lady wearing a bangle of conch-shell. Dr. W. Stearn in the back 
ground. 


An octogenerian Sikkimese with his grandson smoking through a pipe locally made 
from bamboo reed. 


Sisters and brothers from the border of Tibet and North Sikkim on their way to Gangtok 
via Ladak. The head is decorated with flowers of Orchid and Rhododendrons. 


Group of villagers in Lachen. In the centre a man holding a hollow bamboo and a 
bottle containing Thumba—a kind of country liquor fermented from grains of 
Elusine coracana. This drink is sucked from long bamboo vessel through a reed pipe. 


Sikkimese in Lachen holding a conference. Women representatives also take part in 
such meetings. 


Another aspect of Panchayet like assembly fully represented by elders, boys and girls. 
The author with Stearn, Naskar, Rai was present at the conference on invitation. 


Initiation ceremony of a boy into Lamaism. The head Lama in yellow robe, cap and 
prayer wheel. Standing on his right and left are the father, the mother, and the 
other members of the family with the author and members of his party 


dompagacalt Naskar, Herbarium Assistant, at work watched by inquisitive Lachen 
villagers. 


Dr. K. N. Katju, the Governor and Dr. B. C. Roy, Chief Minister, West Bengal with the 
author after inspection of seed collection, Herbarium and office of the Lloyd Botanic 
Garden, Darjeeling. 


Shri Jawharlal Nehru, Prime Minister of India receiving a bouquet from a girl student 
ef De eeroe at the entrance to the conservatory of the Lloyd Botanic Garden, 
arjeeling. 


A collection of Begonias, Calceolarias, Primulas, Asters and Orchids in the glass house 
of the Lloyd Botanic Garden, Darjeeling. Dr. B. C. Roy, Chief Minister, West 
Bengal—examining the curious pouch of the flower of Calceolarias watched by 
Shri J. L. Nehru, Shri V. K. Menon and Mrs. Indira Gandhi. 


(a) Group of ornamental flowers in the glass house of the Lloyd Botanic Garden, Darjeeling. 


(b) A general view of the glass house. seen from outside, of the Lloyd Botanic Garden, 
Darjeeling. 


A tree of Ginkgo biloba popuplarly known as (Maiden hair tree) about 30 ft. tall in the 
ground of Kalimpong Industrial School. 


The palace of His Highness the Maharaja of Sikkim. 


Mr. W. Stearn, a Lama and the author examining a rare Tibetan manuscript in front of 
Lachung monastery. 


The author examining Rhododendron collection at Chung-thang with Narjit mali on the 
way to Jelap La. 


A panoramic view of the town of Darjeeling, the Queen of Hill-Stations, 


The author with two Sherpa girls and sire porter wearing Docha (a kind of wolleti 
boots) comfortable for walking on rough roads and climbing high mountains. 


A respectable Tibetan lady in her typical costume and locally made characteristic gold 
ornaments set with precious stones, sitting in the rock garden of the Lloyd Botanic 
Garden, Darjeeling against the background of blooming Antirrhinums. 


Portion of a typical tea garden with shade trees in the Tetai and duars of Darjeeling 
and Jalpaiguri districts. 


Tea bushes in the foreground with betelnut trees (Areca catcchu) an additional source 
of income to the plantation. 


Plucking of tea leaves, by expert hill-girls. 


Portion of the fields of Cardamom (local known as Bara Elachi, Amomum subulatum) 
on the hill slopes of Tista river at Dikchu and Singhik on the way to’ Lachen. 


Hill boys in female dress performing a folk dance welcoming Shri B. Majumdar, Minister, 
Commerce and Industries, West Bengal during his visit to Rongo plantation. 


A portion of the Rongo Cinchona plantation with 12-15 years old trees of Cinchona 
ledgeriana (hybrid) in the foreground, 


Nepali girls engaged in debarking uprooted Cinchona trees. On the right is Late H. J. 
Macey, the Special Officer, Directorate of Medicinal Plants. 


A portion of Cinchona plantation in Munsong under the shade of Alnus nepalensis on 
the right. Crotolaria anagroides on the left growing gregariously. 


Drying and storing of Cinchona bark in a drying shed at Rongo. 


The favourite hut where Dr. Rabindranath Tagore, N.L., the world famous poet and 
philosopher used to rest and muse and write poems when he used to stay at the 
Mungpoo Cinchona Plantations. To commemorate his memory this place is now 
used as the labour welfare centre. In the foreground Miss Anita Biswas and 
Shrimati Saraju Biswas, the author’s daughter and wife paying homage to the poet's 
hut. In the back ground a full sized tree of Aesculus punduana in the Himalayan 
Horsechestnut Tree. 


A portion of the plot under Acorus calamus. Its rhizome is a remedy for obstinate cough. 


Felling and clearing of a little portion in Kumani forest area of Rongo, for extension 
of Ipecac plantation. 


A view of thousands of Ipecac kamras (sheds) under which are cultivated Psychotria 
ipecacuanha on a large scale for production of Emetine and other medicines from 
the root. 


Ipecac plants grown under shade andd in an atmosphere saturated with humidity. 


Portion of Rye field. Shri T. S. Ramkrishnan, Plant Pathologist, Rubber Board, Kottayam, 
examining Ergot on the spikes of Rye with Shri S. K. Prodhan, Manager, Ipecac 
Plantation, Rongo; Shri N. C. Ghosh, Agricultural Assistant, and Shri Nutbehari 
Ghosh, Botanist, Medicinal Plants, Rongo. 


Shri Ramakrishnan counting number of Ergot bodies on a single spike against the back- 
ground of a drying paper. 


The Ergot bodies produced from different strains of Fungus, and on Rye spikes at Rongo. 
Ergot bodies collected from different statistical plots in Rongo are being dried, 
weighed and stored each in a separate bottle for chemical analysis and sale. 


The research scholars of Dr. A. K. Sharma of the Botany Department of the University 
of Calcutta, are engaged in crossing flowers of Mentha peperita with those of M. 
arvensis and collecting materials for cytogenetical studies. 


A group of tree ferns in the Lloyd Botanic Garden, Darjeeling. 
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View of Kangchenjunga as seen from Observatory Hills, Darjeeling. 


Rhododendron campanulatum in the foreground as seen from Sandakphu with Kane- 
chenjunga range in the background. 


Mt. Everest from Tiger Hill. The peak in the centre is the Mt. Everest, on the right 
is Makalu, and on the left is Lotse. 


Talung peak seen from the bank of Lachen river. 
The Herbarium of the Lloyd Botanic Garden, Darjeeling. 


Dr. B. C. Roy, Chief Minister, West Bengal, discussing with the author about the result 
of introduction and acclimatisation of exotic medicinal plants in Darjeeling district 
and their possibility of cultivation in the plantation of Cinchona. 


The conservatory (Hot House) of the Lloyd Botanic Garden, Darjeeling where rare orna- 
mental plants, season flowers and ferns are grown inside glass houses. 


A comer of glass house in Lloyd Botanic Garden, Darjeeling with display of giant 
Begonias, Gloxinias, Cinerarias, Dendrobium densiflorum and other ornamental plants 
all in full bloom. 


The giant Lily—Lilium giganteum, with its long erect flowering stalk with large beautiful 
white somewhat pendulous trumpet shaped cream coloured flowers. 


Pandim peak (22,020 feet) as seen from the snout of Alukthang Glacier (14,000 feet). 
Left foreground with patches of snows there a small association of densely inter- 
woven prostrate bushes of Juniperus pseudoasabina are seen covering hill-slopes. 


Base of a Conifer tree (Picea marinda) showing portion of the bark removed from the 
trunk for using the sheet bark as a roofing material for the huts by the Sikkimeses. 


A Terai forest at the foot of the hills showing typical associations of trees, shrubs and 
tall herbarious association with H. P. Naskar ex-herbarium assistant. 


Dr. Kabalchich, Director, Botanic Garden of the Institute of Medicinal Plants, U.S.S.R. 
and Mr. Popov, interpretor and Radio speaker, Moscow, U.S.S.R. collecting Dioscorea 
specis in a thick reserve forest of a sanctuary for the wild animal during their visit to 
the Rongo plantation. 


Mr. Popov is seen hanging from one of the strong cord like liane and Dr. Kabalchich 
watches with amazement the strength of the cord like stem of the climbers coming 
down from the branch of a tall tree a height of about 80 ft. 


A portion of the reserve forest in Kumani showing the density of a mixed evergreen 
and deciduous forest forming a part of the plantation of Ipecac and Medicinal 
Plants of the Government of West Bengal along the border of Bhutan, 


Portion of the dense forest in the upper Duars with the bridle path leading to Bhutan 
from Buxa Duars at about 5,000 feet with dense mixed middle Himalayan hill forest. 


In the foreground the author with gun in hand, Dr. S. Das Gupta, formerly Head of 
the Department of Botany, Lucknow University, at present Vice-Chancellor, Kalyani 
University, West Bengal and Shri Haripada Naskar. 


Gleichinia glauca in the foreground and below more delicate G. linearis with characteristic 
dichotomously branched fronds as seen over the hill-sides on the way to Darjeeling 
town between Sonada and Darjeeling at an elevation of about 6,000 feet. 


A characteristic association of Quercus, Betula, Rhododendrons, Abies Webbiana and 
others in the Singalila range near Tonglu-Sandakphu Nepal border—above 11,000 feet. 


Typical bushes of R. Barbatum, R. Thomsoni, and others in flower. 


The road to Phalute from Sandakphu showing the association of tall trees of Abies 
Webbiana getting more and more scarce above 12,000 fect giving place to Juniperus 
pseudosabina, with snow of Kangchenjunga. 


Patches of Juniperus pseudosabina and Cotoneastér microphila below and above the 
road to Phalute, Singhla ridge and Guicha-La. 


The Quercus association in between 8,000-10,000 feet are laden with epiphytic mosses 
and Lichens with sometimes bunches of Orchids- -Coelogyne precox, Agapetes and 
Vaccinium creeping over the branches and throwing out pendulous red and scarlet 


flowers. 


Prunus puddum tree in full bloom in autumn after shcdding of leaves. 


Brunfelsia suaveolens—a common gregarious shrub along middle hill forests—a good soil 
binder. The long drooping white bell-shaped pretty flowers are very charasteristic 
and attract notice from a distance. 


In the foreground is the Pandanus furcatus—very common in the lower hill forest and 
is seen forming a dominant plant in the Sal forest while going from Darjeeling to 
Kalimpong below the view point along the Peshok road and, also in Mungpoo, Musong 
and other areas. 


A patch of Lycopodium clavatum—with cones, abundant in the middle hiJl forest between 
4,000 to 6,000 feet. In the foreground is a small bush of Melastoma malabathricum. 


Primula cardophyla—as seen in the crevices of a boulder—11,800 feet, in Sondakphu. 
Clintonia alpina Bth.—in shady moist place of the hill-sides of Sandakphu ridge. 
Viburnum-cordifolium—way-side Sandakphu. 


tors eround) Fritilaria—(background) Rhododendron campanulatum common in Sandakphu 
ills, 


Primula cunninghami in moist and shady spots in Sandakphu. 
Rhododendron anthopogon—Sikkim, Gangtok-Tibet—12,000-16,000 feet. 
Dendrobium spatheceum—Ari Sikkim—6,000 feet. 


The Coronation Bridge over mighty Tista river joining Sikkim towards the north-east 
and Bhutan north-west Bengal and Assam on the south-east. 


The middle hill-forests on either sides of Tista flowing to the south—at the far end is 
the Railway bridge of Assam link Railway. 


At the border of North-West Bengal the Bhutan hills and valley and Rongo range 
separated by the Jaldhaka River whose waters ultimately disgorges into the Brahma- 
putra river in the plains. 


The Tista river flowing towards Sikkim. The middle hill-forests with wild. Banana trees 
here and there in the foreground. 


The road to Gangtok-Sikkim a few yards across the Coronation Bridge arched over by 
Indian rubber trees—Ficus elastica, with marks of incisions left still on the trunk 
for extraction of latex for manufacture of rubber when it was in great demand during 
the war. 


Rongpo suspension bridge across Rongpo river—a tributary of the Tista. This bridge 
fate the boundary of Sikkim and West Bengal and is the checking station for 
oreigners. 


A general view of Gangtok, capilal of the Sikkim State. In the centre background is 
the Maharaja’s palace and monastery adjacent to the palace. 


The front door of the monastery of the Maharaja's palace. (L. to R.): Attendant, Shri S 
Biswas; a Lama of the monastery standing; the author; and one old Lama sitting 
and Dr. J. C. Sen Gupta. 


Huttonia nepalensis with characteristic drooping spikes and white bracts seen along the 
roadside on the way to Lachen in the lower and middle hill forests at altitude 


4,000-5,000 feet. 
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Mehonie nepatensis with bunches of sprays of yellow flowers found abundant in this 
valley: jnglans regia, Michella, Betula, Querceas are common in this area on the 
road to Lachen. 


The Lachen river flowing down from the Lachen glacier with icy cold water rushing 
down with constant roary noise. On either sides typical upper hill-forests. 


A group of Rhododendron campanulatum in full bloom and Viburnum in the background. 
Here sub-alpine species are common near Lachen. 


The village of Lachen partially covered with the apple trees in full bloom. 


A tropical mixed association of upper hill forests with dominant Rhododendron arboreum 
R. barbatum and others all in full bloom mixed with Betula and Quercus species. 


Upper temperate hill forest north from Lachen with snow covered path and what may 
be called ice tongues flowing down from the top of the hills here and there above 
10,000 feet. Along this road further north towards barren and bleak countryside 
are found the insectivorous plant—Pingnicula alpina. 


Further across the suspension bridge over the Lachen river with upper temperate forests 
on either sides of the river the road leads to Zemu valley and Green Lake. A 
few sturdy Sikkimese are on their way to Tibet standing below the bridge. 


Strong and Sturdy Tibetans wearing characteristic woollen coats docha footwear with 
heavy loads on their back are on the march to Tibet across the bleak and barren 
stony paths partially covered with snow. 


The Lachung valley with a patch of trees. In the far end is seen a silvery water-fall 
trickling from the hilk side. 


The bed of the Lachen river near Thangu at about 12,000 feet with the islet in the 
bed of the river forming a natural rock-garden overgrown by sushy Juniperus recurva, 
trailing J. pseudosabina, low bushes of Rhododendron setosum, with pink flowers, 
R. glaucum, R. anthopogon. R. lepidotum, Daphne and a sparse ground association 
on the sides and sandy beds of Myricaria germanica, Ephedra sexalites, Cassiopa 
fastigiata and other alpines. 


The snow peaks with Thangu bungalow sheltered below the Thangu-ridge. The valleys 
and river-beds are dotted with the usual alpine scrubs. On the mght is the cave 
where Sir J. D. Hooker took shelter with his porters. The cave is cosy and warm 
when fire is kept burning. 


The barren hill valleys—13,000-14,000 feet showing on the right—the road to Donkya-La 
—the pass to Tibet from North Sikkim. Small trees of Juniperus recurva and J. 
pseudosabina, Arenarias. Coloneaster, Vibrumenses and other alpines are seen. 


Terrace cultivation in Sikkim at 3,000 to 5,000 feet where rice, wheat, barley, maize, and 
potatoes brickwheat are cultivated. The land is fairly fertile. 


On the way to Jelap-La is often seen caravan of mules driven by sturdy Tibetans carrying 
goods from Kalimpong returning after selling mainly wool from Tibet. 


Pendulous branches of Vaccinium sp. covering a boulder in full bloom on the way to 
Changu-Nathu-La. 


An association of Rhododendron campanulatum—seen in full bloom with its pink flowers 
scattered all along the road to Changu. In the background are seen Abies Webbiana 
and Juniperus recurva. 


(i) The Changu-Lake with the partially covered Nathu-La Range to the left; (ii) R. 
campanulatum is in full bloom: (iii) and (iv) paches of dowarf flowering alpines, 
with Rhododendron lanatum, R. Wightii, R. anthopogon, R. setosum, pink flowered 
Primula, yellow flowered Potentilas—forming natures’ magnificent rock-garden. 


On the way to Nathu-La with R. campanulatum with—pale, lilac and red flowers in the 
foreground—on the north is seen the partly frozen lake. 


Portion of the snow-covered Nathu-La range with frozen lake which after the ice melts 
looks beautiful emerald green. 


A view of the Changu-Lake with the Changu bungalow on the right—the meadow in the 
foreground is full of Primulas, Saxifragas, Androsacses, Potentilas, Amarias and other 
Alpines. The lake at the farthest end overflows and forms a source of Jaldhaka river. 


The road just before climbing over to Nathu-La range with the lake below and on the 
Tight the—-R. campanulatum. 


Scree vegetation on the snowy ridge before reaching Jelap-La at about 14,000 feet with 
natural rock garden of alpines such as Cassiope fastigiata, Oxygraphis paniculata, 
Rannunoculus hirta, Gaultheria, Juniperus, Arenaria and dwarf Rhododendrons—R. 
anthopogon, R. setosum, R. lepidotum, R. rivale and others. 


The sacred Bidang lake Kapoop, and moraines. The water of these lakes are icy cold 
with no aquatic vegetation even algae were observed. One should be careful in 
walking over the soft beds in case the bed is too soft and the chances are to sink 
down in the bed. 


The caravan of mutes with the heavy load of wool climbing way up the snowy beds of 
the Chumbi valley as seen from Jelap-Pass, at a distance monastery is seen with an 
association of Abies Webbiana and Juniperus recurva. 


Going down across the Chumbi valley on the return trip the mules proceeding to Gyantse 
and Lhassa as seen from Jelap-Pass. 


Down below the snow covered portion of the Chumbi valley—runs the bridle path to 
Lhassa and on the east to Phari in Bhutan where mules and yaks generally pass 
along this path. ‘ 


Enlarged print of Lycopodium squarrosum found growing either in the crevices of rocks 
or epiphysically on the forked branches of trees or on old trunks between 3,000 and 
5,600 feet—abundant all over Sikkim. 

Enlarged print of profusely flowering Rhododendron cinabarinum. 

Rhododendron Nattalli—sometimes called prince of Rhododendrons in flower. 


Rhododendron Wightii in flower. 
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View of Kangchenjunga as seen from Observatory Hills, Darjeeling 


CHAPTER I 
Introduction 


Tux Srares of Sikkim and Darjeeling are situated in the Eastern Himalaya 
in between the mountain territory of Nepal on the west and Bhutan on the 
east. The district of Darjeeling lies between 26°31’ and 27°13’ North latitude, 
and 87°59’ and 88°53’ East longitude. Its total area is about 1,200 sq. miles. 
Sikkim covers an area of about 75 miles from north to south and 50 miles from 
east to west bordering Tibet on the north. Darjeeling, “Queen of Hill Stations”’ 
in India, as it is called, can be reached from Calcutta (Dum Dum aerodrome) 
by plane to Bagdogra (aerodrome) after about an hour and fifty minutes’ 
air travel, and about 2 hours by car, that is, within four to five hours. By 
rail—362 miles to Siliguri via Sakrigalighat and Moniharighat after crossing 
the Ganges by steamer, and then 50 miles by Darjeeling Himalayan Rail 
through the Terai and lower and upper hill forests—it takes about 27 to 28 
hours to reach Darjeeling town. The Terai is the belt of dense forest at the 
foothills from sea-level to 1,500 feet. It is intersected by rivers and at places 
marshy and unhealthy. 


The stupendous mountain ranges of this State stretch out in the northern 
horizon from one end to the other as far as the eye can see. These ranges 
include the magnificent silvery peaks of the Kangchenjunga group with Lachen, 
Lachung, Talung, Zemu and other streams which form the sources of the great 
Tista river. On either sides of the peak of the Kangchenjunga 
range are seen many satellite peaks of ever-lasting snows. All these rise 
above 20,000 feet. Kangchenjunga is the highest. It stands on the border 
between Sikkim and Nepal; therefore, it is situated in the extreme western 
part of the State. The main peaks of Sikkim rise north, south and east of 
Kangchenjunga. This much admired snowy peak can be seen from several 
vantage positions in Darjeeling and Sikkim. In Darjeeling it is seen at its best 
in autumn against the cloudless blue sky during October to December, and 
in summer too, particularly from Sandakphu and also from the Observatory 
Hill, Birch Hill, and Government House (Raj Bhavan) with its well-shaped 
pyramid-like massive silvery peak towering to 28,146 feet. Along with it 
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extending from west to east several uninterrupted snowy peaks—Jannu (25,294 
ft.), Kabru (24,002 ft.), Talung (23,082 ft.), Pandim (21,953 ft.), Simvu (22,360 
ft.), Siniolchu (22,600 ft.), Chomiomo (22,403 ft.), and Kangchenjau (22,700 
ft.)—are seen in their magnificent form and beauty (Sketch IT). On a bright 
day this golden peak of Kangchenjunga can be seen at a distance from the 
top of the Tiger Hill—a distance of about six miles from Darjeeling Town. 
From here the grandeur and exquisite beauty of the sunrise with gorgeous 
display of colours over these snowy peaks can be watched, enjoyed and admired. 
The sunrise from the Tiger Hill attracts tourists from all parts of the globe to 
Darjeeling. It is most exciting to see the sun slowly rising from below the 
horizon like a huge blood-red globe leaping up into the air. The first pencil 
of ray strikes the world’s highest peak on the west far away—Mount Everest— 
29,028 ft., standing in the middle with Makalu (27,790 ft.) on the right, and 
Lhotse (27,890 ft.) on the left. Then the second ray strikes the lower peak of 
the closer Kangchenjunga which soon becomes bathed in molten gold; but the 
colour gradually changes into daryling silver-white. Sometimes in summer, an 
artistic veil of cloud composed of blowing particles of snows is often 
seen flying like a banner partly covering the triangular point of the peak. 
To mountaineers and to all lovers of nature the scenery of these mountain 
peaks makes in their mind an unforgettable impression of remarkable beauty. 
The flashes of constantly changing colour, pale emerald green, yellow, golden 
and pink in the horizon from where sun-god emerges, cannot, as Hooker rightly 
remarked, be described in words, but to be visualised and enjoyed. Darjeeling 
and the Sikkim-Himalaya thus occupy a unique position of unparalleled 
natural beauty in its snowy ranges. The world’s highest mountain peak 
Mount Everest can be seen clearly in the western extremity of the horizon 
on a cloudless day from Sandakphu oreven Darjeeling during April to May 
and October to December. The blue haze of the dense mass of vegetation 
forming the lower belt enhances the amazing beauty of the landscape. 
The vegetation of this ““dream-land’’, as it is rightly said, presents the most 
diverse features composed of all conceivable mixture of plants from the tiny 
creeping Lichens, Liverworts and Mosses to the giant Conifers and Oaks. 
Different plant-life at an elevation of 18,000 ft. dwindles down to a few alpine 
Lichens which most of the time remain buried in snow. 


The tropical rain-forest of the Terai at the foot of the hills from the sea level 
to about 1.500 feet harbours elephant, bison, rhinoceros, wild buffalo, tiger, 
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leopard, black panther, sloth bear, wild boar, deer of various species, Goral, 
Rhesus monkey, Himalayan squirrels and many other animals, including non- 
poisonous and poisonous snakes—cobras and king cobras, Krait and green and 
brown Russel vipers. In the alpine zone the mountain goat Ovis nahura is 
occasionally met with. The birds are many and most attractive. The 
pheasant and Monals as it is locally known nesting in the crevices 
of rocks at 8,000 to 12,000 ft. are well-known for the beauty of their plumage. 
But these fine favourite beautiful game birds are sometimes killed merci- 
lessly in a crude manner by trapping and tying them in a noose and killing 
them at random as seen above 10,000 feet on the way to Lachen, Lachung 
and Thangu. Butterflies and moths of exquisite beauty are seen in large numbers, 
so also are the bees, beetles and flies. All these are important agents for polli- 
nation of flowers. The bees are utilised for the production of honey and bee- 
keeping on modern scientific lines is becoming very popular with the hill people. 


It is no wonder that the rich and varied flora of the hill ranges of these parts 
of the East Himalaya attracted Sir Joseph Dalton Hooker to Darjeeling and 
Sikkim. He never had to regret his declining the choice offered to him for 
undertaking the Antarctic expedition. He preferred the East Himalayan 
trip and realised his dream of seeing the sacred queen of the snow Chumolarhi 
on the extreme east of the spur. This holy peak often remains veiled and, it is 
said, only lucky people get a glimpse of her. The flora is rich not only in its large 
number and variety of forms of the species, but also in its luxuriant growth 
due to favourable edaphic and climatic conditions in which rain and humidity 
played dominant role, unlike the western Himalaya. The beauty of the foliage 
and the colour of flowers of the alpine and temperate herbs, shrubs, and 
trees in some of the hill-ranges between elevations of 8,000 feet and 14,000 feet 
over which light factor prevails are remarkable. The most magnificent display 
of dazzling colour, uniform texture and size of the bloom, particularly of Rho- 
dodendron, Magnolia, Berberis, Spiraea, Hydrangea, Anemone, Potentila, 
Aconitum, Meconopsis, Oxygraphis, Corydalis, Androsace, Primula, Sazi- 
fraga, Aster, Campanula, Gentian, Iris, and many others combined with the 
beauty of the foliage produce the most enchanting landscape. In the rains 
and early autumn the silvery torrents rushing down the hill-sides, the vanishing 
waterfalls, as if oozing out of the blue sky above, and the overhanging vegetation 
with medley of colours all present a charming sight. Rhododendrons and other 
beautiful flowers found in Sandakphu, Lingtu, Gnathong, Changu, Llonakh, Zemu 
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and Talung valleys are really the paradise for the botanists and the naturalists. 
It is stated by well-known writers that ‘“‘the infinite variety of the vegetation 
of the Sikkim-Himalaya, which contains in its whole extent types of every 
flora from the tropics to the poles, and probably no other country of equal or 
larger extent on the globe can present so many features of interest or so many 
problems for solution to the thoughtful naturalist’. 


The vegetation of the East Himalaya is the most illuminating and 
fascinating subject for study and investigation by the students of Botany 
and all those interested in the flowers, the vegetation, and the medicinal and 
economic values of the plants of these mountains. Botanically speaking the 
vegetation of Darjeeling district as well as that of the State of Sikkim vary only 
in minor details due to local ecological factors. The flora of this part of the 
East Himalaya is fairly well-known with the accummulation of the herbarium 
specimens for years, and as a result of study and cultivation of Rhododendrons, 
Pedicularies, Primulas, Gentianas, Anemones and other ornamental species in 
the Lloyd Botanic Garden, Darjeeling, the Royal Botanic Garden, Kew and 
Edinburgh and other European gardens since the historic exploration of Sir 
Joseph Hooker in 1848-49. Many world famous botanists in the latter part of 
the 19th century visited various parts of these mountain ranges. In the earlier 
years Hooker, Griffith, King, Hamilton, Thomson, Anderson, Clarke, Prain, 
Gamble, Watt, Pantling, Buchanan, Smith, Burkill and Gammie brought 
enormous collections from the different parts of these mountain ranges and 
enriched the well-known Herbaria of the United Kingdom and the then 
Royal (now Indian) Botanic Garden, Sibpore, Calcutta. Subsequently, 
more materials were added to recently by botanists, collectors, mountaineers 
and others, such as Bruhl, Cooper, Gage, Cave, Cowan, Anderson, 
Younghusband, Gould, Ludlow, Sheriff,Kingdon Ward, Ribu, Rhomoo (King’s 
collectors), Parker, Cowan, Biswas and his collectors (Jogen, Hari, Dawa and 
Ghaman) and many amateurs, mountaineers and lovers of the Himalayan plants. 


Different types of plant-communities met with in different altitudinal 
successions are composed of various associations, consociations, ecads, groups 
and families. The vegetation gradually changes from the hot and humid foot- 
hills, infested with leeches, lizards, sand-flies, moquitoes, gnats, beetles, cicadas 
and moths, as one gradually climbs up from the foot-hills to the lower tropical, 
middle sub-tropical, sub-temperate and upper temperate rain-forests, lower 
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Tista river on the way to ‘Thangu’ 


[Sketched, on the spot, by William Stearn, Botanist, British Museum 
(Natural History), London.] 





alpine screes, and finally higher alpine belt with the low, bushy, dwarf and 
creeping alpine communities forming sparse patches over the hill-sides between 
14,000 and 18,000 feet. The flowers appear in the spring in the lower hills and the 
alpines in the early autumn in great luxuriance and display more and more 
gorgeous colours at higher elevations with the increasing intensity of light. 
The well-known Rhododendrons and the shrubby and herbaceous alpine plants 
exhibit their most attaractive blooms in what may be called the upper tempe- 
rate belt and the alpine belt, forming a natural rock garden of an amazing 
medley of colours and beauty of flower and foliage. The glory of the Sikkim- 
Himalayas is mainly her Rhododendron, Stellaria, Morina, Androsace, Rheum, 
Pedicularis, Aster, Anaphalis, Saussurea, Primulas, Gentiana, Fritillaria, 
Frageria, Anemone, Meconopsis, Iris and others. The valleys, hill-slopes 
and crevices of the rocks, above 12,000 feet up to 18,000 feet, remain covered 
with crowded patches of Nardostachys, Spiraea, Lonicera, Caltha, Androsace, 
Astragalus, Gaultheria, Cotoneaster, Ranunculus hirtellus, Myricaria, Corydalis, 
Oxygraphis, Caragana, Cassiope, Potentilla, Toraxacum, Sedum, Polygo- 
natum, Primula, Gentiana, Meconopsis, Viburnum, Vaccinium, 
Saxifraga, Aconitum, Cotoneuster, Podophyllum, Lilium, — Fritillaria, 
Arenaria, Leontopodium and dwarf apline Juniper and Rhododendrons,— 
R. setosum, R. anthopogon, R. lapidotum, R. nivale, R. salignum, and other 
shrubby and dwarf alpines. Autecology of each of the species of these different 
genera can be the subject of life-long studies for the botanists. Of the 
most attractive genus, namely, Rhododendron, about 84 species are reported 
to adorn the hill sides of the Eastern Himalaya and the valleys with 
the commonest species—k. arboreum, to start with from an elevation of 
about 4,000 feet and ending with R. nivale at 18,000 feet in the snowline. 
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CHAPTER II 
History 


THe Karty history of the State of Sikkim is shrouded in mystery. 
Several books have been compiled and written of late dealing with the 
history and cognate subjects which the readers may consult. The history 
of Darjeeling and Sikkim has, however, very ably been summarised by 
Percy Brown and Mrs. H. P. V. Townend as follows: ‘‘the original in- 
habitants of Sikkim were Lepchas, or as they call themselves, the Rong-pa 
(Ravine-folk). They are of Mongolian extraction, and their language and 
other characteristics tend to indicate that they are an ancient tribe emi- 
grated from Southern Tibet. The early history of Sikkim is mainly based 
on Lepcha tradition. The reigning family, however, seems to have been 
from the first Tibetan, and the records of the State are bound up largely 
with those of the Great Plateau. Buddhism does not appear to have been 
introduced into Sikkim until as late as the 17th century previous to 
which the people were undoubtedly Animists. It was brought by three 
monks of the Dukpa or Red Hat sect who, flying from the persecution 
set on foot by the reforming party in Tibet, eventually arrived at Yoksam 
near Pamionchi. They had no difflculty in persuading the easy-going 
Lepchas to embrace Buddhism, and the founding of monasteries and temples 
proceeded vigorously from that date. The Sikkim Buddhists refer to the 
Dalai Lama on all important secular matters, and the aristocracy, having 
allied them selves matrimonially with Tibetan families, have accordingly 
vested interests in the large country.” 


“But at the begining of the 19th century a considerable change took 
place in the affairs of the State. The situation opened with trouble 
between the neighbouring States of Sikkim and Nepal, which was settled 
by the British Government in favour of the former. This led to the treaty 
of Titalaya in 1817, by which the English ‘assumed the position of 
lords paramount of Sikkim’ and exercised certain protective rights over 
the State. In 1833 the site of Darjeeling, and a small tract immediately 
surrounding it, was ceded to the Government of India by the Raja of 


14 


Sikkim, who received a pension of Rs. 3,000 per annum in lieu of it. 
Fourteen years later an incident took place which had a far-reaching 
effect on the fortunes of the country. This was the seizure and imprison- 
ment by the Prime Minister of Dr. Arthur Campbell, the Superintendent 
of Darjeeling, and Dr. (since Sir Joseph) Hooker while encamped at 
Chomnago on their way to the Cho-La, a pass leading to Tibet, north 
of the Nathu-La. This act of indiscretion led to an annexation of terri- 
tory comprising the entire Terai and a large area of country bounded 
on the north by the Great Rangit river. Trouble, however, still continued 
in spite of this drastic measure, and in 1860-61 the Governmnt of India 
found it necessary to order a British Force to occupy the country with 
the object of imposing a treaty ensuring good relations. This treaty was 
observed without friction for some years, until it became obvious that 
the influence of Tibet was becoming so strong in the State as to be 
a menace to further friendly relations. Among other aggressions the 
Tibetan militia occupied Lingtu on the road to the Jelep-La about 12 
miles within the Sikkim border and proceeded to build a fort there. This 
led to an expedition in 1888, and eventually the Tibetans were driven 
over the Jelep Pass. A Convention was then concluded in 1890 in which 
the boundaries of the country were defined and Sikkim declared a pro- 
tected State’’. Since that time the Government has been administered 
by the Maharaja assisted by a council of his leading subjects and guided 
by then a British Political Officer and ‘now an Indian officer’. Previous to 
1904 political dealings with the State were in the hands of the Govern- 
ment of the then Bengal now West Bengal, but these are now conducted 
by the Government of India. 


Cordial relations existed between India and Tibet. In fact, it was further 
strengthened by Dalai Lama and Panchen Lama’s visit to India in December 
1956. They were received with due respect and reverence in the capital of 
India and in Calcutta. Tibetans with caravans of mules used to come daily 
across Nathu-La and Jelap-La bringing with them wool to Kalimpong where 
a brisk trade has gone on between India and Tibet for years. On their 
way back the Tibetans take with them Manjista (Rubia cordifolia), kerosene 
oil, clothes, stationery and various commodities of daily use. The row of 
gorgeously caparisoned mules with ringing bells hanging from their necks 
driven by sturdy Tibetans armed with long knives enclosed in artistic silver 
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mounted cases and brightly coloured dress, is an interesting sight indeed. 
These mules follow the path over the steep hills and snow fields with sure 
footing and equal agility carrying heavy loads dangling on both sides. 


Recently, however, there has been an unprecedented political upheaval in 
Tibet. Such a state of affairs under the present Chinese rule in Tibet 
led the supreme religious head of Tibet—the Dalai Lama—to make an histo. 
rical and hazardous march into the Indian territory with some of his close 
followers. He was cordially received in India and given shelter in the comfort- 
able and picturesque Birla House in the hill station of Mussoorie above Dehra 
Dun in the West Himalaya. The Panchen Lama is still in Tibet under the 
Chinese suzerainty. The trade between India and Tibet has almost stopped 
since. It is difficult to predict the fate of Tibet during the present disturbed 
political condition of this land of the Sacred Lamas. 


This border area of Tibet was more or less inhabited by Lepchas, the original 
settlers of this part of the East Himalaya. The Lepchas are handsome in 
appearance, well-built, industrious, shy, amiable, innocent and very pleasant 
folks to deal with. They are herbalists and born botanists and prefer to live 
in the secluded part of the high mountains. They are the best collectors of 
plants. King’s collectors of Darjeeling and Sikkim-Himalaya were mainly 
Lepchas. Ribu and Rhomoo’s names are immortalised in the hundreds of 
sheets of the well-known herbaria of Indian plants, namely, 
Kew and Calcutta Botanic Gardens. The author had the 
privilege of taking Ribu with him in some of his expeditions in the border of 
Nepal and Darjeeling and Sikkim. Ribu was then about 75 years of age. 
But he was found quite fit as the Sirdar of the porters, still sturdy and active 
witheall the best qualities of a mountaineer, botanical collector and a charming 
companion. He was a mine of information on the East Himalayan plants and 
a store-house of legends and ghost stories. His son Dawa was then just being 
trained by his father and during 1935-40 he turned out to be a splendid 
collector and proved to be a worthy son of a worthy father. He knew almost 
all the common plants of this part of the country and was the invariable collector 
and companion of the author with either Jogendra Nath Naskar or Haripada 
Naskar, the two senior Herbarium Assistants. Dawa was attacked with malignant 
malaria during one of his collecting trips for Orchids in the most malaria-infected 
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area in the Dooars where he was sent by the then incautious Curator of the Lloyd 
Botanic Garden, Darjeeling. He died in Darjeeling after his return from this 
fateful trip. His father Ribu outlived him for a year, and died unable to 
overcome the shock at an age nearly approaching a century. Then Tajib 
Lepcha, now working under Sir Ramnath Chopra at the Drug Research Labo- 
ratory, Jammu, Kashmir, was subsequently trained as a good collector. The 
Nepali seed collector Ghaman Bahadur and the Mali (gardener) Narjit of the 
Lloyd Botanic Garden, Darjeeling, proved equally able collectors and sturdy 
mountaineers and accompanied the author in almost all of his subsequent tours in 
Sikkim. Other inhabitants of this part of the hills are the most industrious and 
dominant immigrants from Nepal. They are very clever, hardy and intelligent 
fellows and practically most businesses are in their hands. They are born 
soldiers and form the main bulk of the Gurkha army and the labour force in 
these hills. Many of them are cultured men and women who are now fast 
adopting modern culture as a result of training and modern education. This 
is a fast developing race and composes the bulk of population in almost all 
parts in Darjeeling. In Sikkim, however, there exists still Tibetans and 
Sikkimis, several races of a mixed type—the well-known Sherpas—a race of born 
mountaineers of whom Shri Tenzing Norgay, the Everest conquerer, is the world 
famous climber of snowy mountains who upholds the glory of India’s brave 
mountaineers. The Himalayan Mountaineering Institute has since been 
established in Darjeeling. The Prime Minister Shri Nehru is the Chairman 
and Dr. B. C. Roy, Chief Minister, West Bengal, is the Vice-Chairman and 
Shri Tenzing Norgay has been rightly appointed its first and foremost instructor. 
The Lepchas are a race of animists and great believers of spirit and ghosts of 
Lachen valley. They are simple folks with the know-nothing attitude of happy- 
go-lucky people and their beautiful women with coloured garments look pretty. 
In the meeting of the village folks in Lachen the representatives of women 
and girls are present also to look to the interest of the female population of 
Lachen and Lachung valleys and one of such meetings was attended by the 
author, on his way to Donkya-La via Thangu. This pass, however, could not 
be reached due to seven feet of snow obliterating the path beyond Thangu and 
Yamthung in 1949, and the climb was risky even for Yaks. Here some of the 
best alpine lakes and peaks are worth visiting, namely, the Cho-Lhamo Lake. 
Hooker says, ‘‘I doubt whether the world contains any scene with more subdiime 
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associations than this calm sheet of water, 17,000 feet above the sea, with the 
shadows of mountains 22,000 to 24,000 feet high, sleeping on its bosom.’’ The 
small Green Lake and the valley in this part are worth visiting too. Here also 
is seen Gordamah Lake which is described as an ‘“‘emerald set in silver and 
bronze, backed by the splendid series of snow peaks’’. Reflected in the calm 
crystal water the peaks present a sight never to be forgotten. The people 
inhabiting Lachen and Lachung are fairly self-supporting with their huts 
covered with small flat sheets of the bark and timber of Picea morinda=(P. 
Smithiana), Tsuga Brunoniana=(T. dumosa), Cedrus Libani, Taxus 
baccata=(T. Wallichiana), Juniperus recurva, Pinus excalsa=(P. Griffithii), 
Abies webbiana=(A. spectabilis), and Larix Griffithiana. The branches of these 
trees are often found covered with the alpine lichens and orchids embedded in 
mossy beds. These are found in full bloom in late spring or early autumn and pre- 
sents a sight worth seeing. Barley, wheat, millets, potato and Fagopyrum esculen- 
tum (Phaper) are also cultivated in low river valleys. Although cultivation is con- 
fined (mainly) between 2,000 and 7,000 feet, yielding good vegetables, the cereals, 
particularly wheat, barley, millet and potato yet these were also found to be 
grown even at an elevation of about 10,000 feet and above in the summer. Rice is 
also grown in Sikkim up to an elevation of 4,000 feet. Abundant cultivation of 
Amomum subulatum was observed in the lower hills. But these plants are often 
attacked with virus locally known as Phurki and Chirke diseases. These are under 
investigation of the Virologists to the Government of India and the Mycologist 
to the Government of West Bengal in their laboratories at Kalimpong. The 
men and women in these hills are very fond of a drink known as Thumba—a 
kind of country liquor fermented from the seeds of Hleusine coracana locally 
known as Kodo or Morrowa, a kind of millet grown all over the hilly parts of 
India. The drink is kept in long, hollow bamboo pot and sucked through long 
reed pipes. This is supposed to be invigorating and harmless. In pure form 
it is milky, but effuses a bad smell unless carefully purified. The girls of Sikkim 
and Tibet are fond of displaying flowers round the braids of hairs on their heads 
and boys on their caps. Polygala arilata or Scoperia dulcis and leaflets of the 
fronds of the fern Aspidium Filix-mas mixed with flour, yeast and dried and made 
into cakes (locally known as Marcha) are sold in the Darjeeling market. They are 
considered to be the best brewing materials and fermenting agents in these hills 
for preparation of country liquor from rice or morrowa, pears, orange, etc. 
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The Bhutias live in the forests of Bhutan hills more or less a8 nomadic tribe. 
They are, however, also getting educated and making progress towards absorb- 
ing modern culture. They are very hardy, most are illiterate and are fond of 
hunting. They also, like the Darjeeling and Sikkim farmers, cultivate rice, wheat, 
millet, barley, maize, phapor and grow bananas, apples, pears, peaches and 
oranges which are locally known as ‘santalas’ (Citrus reticulata) and a few other 
fruit trees. Bhutan still seems to be a somewhat forbidden land although it is so 
close to Darjeeling and lies just across the Jaldhaka river separating Rongo Hills 
and extending beyond Rishi-La—the pass to Bhutan over the Rishi range rising 
above 10,300 feet forming the meeting place of Bhutan, Sikkim and India. The 
lower hills are covered with Arundinaria Hookeriana (Pareng bamboos), 
and are infested with leeches, sand flies, beetles, spiders, bees, wasps and gnats. 
Cicadas abound in the forest and their presence is known by the shrill noise 
made with their fluttering wings. The top is covered with giant trees about 60 to 
80 feet tall Rhododendron arboreum of huge girth. The author has never seen such 
tall and stout trees of Rhododendron arboreum or any other species of Rhododen- 
drons anywhere in the East or the West Himalayas, as he found on the top of the 
Rishi-La. Most of them are, however, weather-bitten and the topmost branches 
are burnt, obviously struck by lightning or due to forest fire. The pass seems to be 
a favourite spot for thunderbolts and hailstorm. The people on the borders are 
mainly agriculturists and predominantly Bhutias. The inhabitants of the Singalila 
range, on the other hand, bordering Nepal unlike those of the Cho-La range and 
Bhutan borders are mainly Nepalis. In fact, traders come across the Nepal 
border to Sukiapokri carrying mostly potatoes, cardamom and Rubia cordifolia 
and various other goods from Nepal. After selling them they return home 
with other commodities, such as, salt, kerosene oil, mustard oil, stationery 
and other necessities of daily life purchased in the hat of Sukiapokri, 
Ghoom and Darjeeling markets. Tonglu, Sandakphu (the gate of storm as 
it is known) and Phalute where Nepal, Darjeeling (West Bengal) and Sikkim 
mountains meet and also Jongri (13,400 ft.), Alukthang (13,500 ft.), and 
Guicha-La (16,400 ft.) are important centres for the botanists for their study 
particularly of the sub-alpine and the alpine vegetation of a rather drier valleys 
and hillsides in comparison with those of more humid Nathu-La, Jelap-La, 
Donkya-La and Rishi-La situated further east and north of the Sikkim State. The 
vegetation of the Chola range consists of a curious mixture of western Singalila 
range and eastern Cho-La range. The more northern Thangu range, however, 
shows richer and more varied types of interesting temperate and alpine floras 
which run riot in the Zemu, Llonak, and Talung valleys. Hooker spent several 
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days in a camp inside a fairly spacious cave close to the present Thangu 
bungalow. In this cave about 20 porters of the writer were comfortably 
accommodated. Some of the temperate, sub-alpine and alpine flowers, such as, 
Cotoniaster, Vaccinum, Hypericum, Gaultheria, Nardostachys jatamansi, 
Picrorhiza, Berberis, Rhododendron setosum, R. Lanatum, R. anthopogon, 
Saxifragas, Potentilas, Pedicularis, Rosa, Astragalus, Aconitum, Sassurea, 
Meconopsis, Viburnum, Viola, Corydalis, Ranunculus, Gentiana, Anemone, 
and the Conifers—Abies  spectablis, Picea smithiana, Juniperus 
Wallichiana, J. communis, J. recurva, Pinus excelsa bear a remarkable simi- 
larity to those of the Jongri valley and Guicha-La (16,400 feet) which are more 
sparsely covered with boulders. Here, in these areas along the western boundary 
of Darjeeling, the influence of Nepal flora is much more pronounced. But eastern 
species also seem to overlap and it is really difficult to demarcate where the 
eastern species end and the western species begin as the plants migrate through 
many a range acting as corridors in between east Nepal and west Darjeeling like 
east and west Asian species. Thus nature does not follow man-made political 
boundary. ‘ , 


During the botanical expedition it has been found that the Sherpas, 
Lepchas and Nepalis are the most reliable and dependable collectors and 
amiable and helpful companions of the party. Bhutias are sometimes difficult 
to deal with perhaps due to language difficulty and their lack of literacy. 
The Nepalis are Hindus, but majority in Sikkim are Buddhists. The Lamas of 
various orders in monasteries dress in the most artistic fashion with gorgeously 
coloured woollen clothes and robes and caps of different colours according to 
different orders keeping uniformity with gorgeously coloured curved architecture 
inside the monasteries where the presiding Lord Buddha and other gods inspire 
the Lamas and awaken in them intense spiritual fervour. Similar feeling also arises 
in the minds of those who happen to be inside such monasteries which are general- 
ly kept clean and tidy. Here in the decorated racks and pigeon-holes against the 
walls the most ancient hundreds of rare manuscripts written in Tibetan with 
richly ornamented covers and written in gold letters are kept well- 
arranged and properly preserved. These are valuable irreplaceable treasures 
for the philosophers, the saints and the scholars. Various ceremonies are 
held, such as, initiation to Lamaism or the curious devil dance with masks 
and other religious performances from time to time. Yearly procession of the 
Lamas and Buddhist boys and girls, men and women carrying manuscripts 
on their heads is a picturesque sight indeed to watch in the streets of Darjeeling. 
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Botanical expeditions in the higher and lower ranges are somewhat tiring 
and hazardous particularly during the rains due to floods in the mountain streams 
and landslides. The sun beating down hard in fair weather higher up and 
the moist heat at the foot-hills bring on exhaustion soon after a 
strenuous trek, and make the climber tired and thirsty. Botanists 
must, therefore, be of strong and sturdy constitution with capacity 
for endurance and ability to climb over the steep hills and march 
at ease 10-15 miles a day. He must climb slowly and steadily and must not 
rush through or run at higher elevation. He should have frugal meals and must 
not overload the stomach. He must have genuine love for plants and flowers and 
determination and aspiration for study and research and inspiration for the 
enjoyment of the heavenly bliss in the snowy region. He should have a strong 
heart too and must not get nervous when stung by sand flies or beaten by leeches, 
or attacked with mountain sickness or a little headache or chilblain above 
12,000 feet. These ailments are temporary and pass off soon after a little 
acclimatisation. One should not, therefore, get nervous with a little fever, blood- 
pressure and insomnia due to change in atmospheric pressure, and should be 
capable of withstanding extreme cold or a little fever due to change in climate. 
But if attacked with any chest cold or high fever or hill diarrhoea, he must 


come down to be medically treated immediately in order to avoid fatal conse- 
quences which sometimes may happen suddenly. Crossing over cane bridges 


which are at present often replaced by hanging bridges requires strong nerve 
too. The author had sometimes to drag his friends blind-folded in crossing over 
such strong, but apparently flimsy bridges across roaring torrential mountain 
streams flowing underneath several thousands of feet down below. 
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CHAPTER III 
The Lloyd Botanic Garden, Darjeeling and its Herbarium 


Stupy of the vegetation of the Darjeeling, and the Sikkim-Himalayas cannot 
be complete without reference to the herbs, shrubs and trees cultivated in the 
Lloyd Botanic Garden, Darjeeling. Here almost all the common ornamental 
and useful plants as well as plants of botanical interest have been grown in syste- 
matic order for a period of about eighty years. It is the best place for study and for 
obtaining first-hand knowledge of the plants found growing in the forests of the 
Sikkim-Himalaya, and also much decorative foliage and numerous flowering 
plants at present grown in private gardens and all public places in and about 
Darjeeling and other towns in these hills. Many plants of medicinal value and eco- 
nomic and horticultural importance were introduced, acclimatised and cultivated 
in the nursery and students’ section recently added to the garden by the author. 
More than 1,000 indigenous and exotics species are grown in_ the 
garden, and laid down over an area of about 45 acres of land with roads 
named and arranged phyto-geographically as far as possible by the writer. 
All these are catalogued with notes in the book entitled ‘Plants of the Lloyd 
Botanic Garden, Darjeeling’? by the author published in the Records of 
the Botanical Survey of India, Vol. V—No. 5, 1940. A history and brief 
resume of this Botanic Garden and also of the herbarium attached to the 
garden is incorporated in this treatise. 


The Lloyd Botanic Garden is situated in the district of Darjeeling, West 
Bengal. Its position is immediately below the Eden Sanatorium, bounded on 
the north by Cart Road, Victoria Jhora and Victoria Road, on the south by Jail 
Road and Hari Ghose’s Road, on the east by wire fencing forming the boundary 
of the Eden Sanatorium and on the west by Victoria Road. The garden is 
situated at an elevation of about 6,000ft. in the Darjeeling-Himalaya. The 
indigenous plants represent more or less the characteristic flora of Darjeeling and 
the Sikkim-Himalayas. The position of the garden in the heart of the East Hima- 
layas is unique ot its kind. To the east are the mountains of Bhutan rising above 
17,000 feet in Chumango or Dopendikand. To the west lie the mountains of Nepal. 
Sandakphu at a height of 11,929 feet forms the frontier of the Indian 
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territory on this side. On the northern horizon at a distance of about 45 miles, 
the sublime snowy mountain of Kanchenjunga rises above the other peaks 
of everlasting snow. Darjeeling, still the summer headquarters of the Govern- 
ment of West Bengal, has a most agreeable climate. The average temperature 
is 70° in hot months and 35° in the cold weather. The mean temperature is 56° 
and the average rainfall is 120” a year with occasional snowfalls in winter. 
The heavy rainfall is unfavourable to successful cultivation of many plants of 
higher altitude above 8,000 feet. 


The need of a branch establishment in the Himalayas of then Royal 
now Indian Botanic Garden, Calcutta, was felt as far back as 1865, when the 
late Dr. T. Anderson started such a garden, as well as the Cinchona nursery, at 
Rungyroon, a spot about six miles distant from Darjeeling. But as this was 
found unsuitable for the cultivation of Cinchona the place was abandoned 
after about six years. Due to its distance from the station of Darjeeling 
Rungyroon was subsequently considered to be not a suitable site for a botanic 
garden. The then Lieutenant-Governor of Bengal, Sir Ashley Eden, decided to 
develop a garden near the station of Darjeeling. The difficulty of securing suitable 
land for such a purpose within municipal limits was solved by the munificence 
of Mr. William Lloyd, an old and well-known resident of Darjeeling, who with 
the greatest kindness offered in 1878 to make over to Government a beautiful 
piece of land within the station in an accessible situation and with an excellent 
aspect. This land was cleared and laid out under the guidance and direction of 
the late Sir George King, the then Superintendent of the Royal Botanic Garden, 
Calcutta, assisted by Mr. A. T. Jeffery, late of the Cinchona Plantations, who 
became Curator of the new garden. It was named in commemoration of the 
liberality of the donor of the site—the Lloyd Botanic Garden. The progress of 
the garden was slow but steady in the beginning, and the planting operations 
were carricd on successfully under the fostering care of Mr. Jeffrey till 1886 
when he «lied, and was succeeded by the late Mr. Kennedy from the Cinchona 
Plantations. At the suggestion of Sir Ashley Eden the introduction of some of 
the best varicties of English and Australian potatoes was attempted in 1886 
and proved promising but the potatoes were later on found to be very 
susceptible to disease—hence the experiment was abandoned in 1888. Subse- 
quently the experiment was taken up again and the Government of West 
Bengal has recently established a potato experimental station near Ghoom. 
Attempts were made by Mr. Kennedy to plant trees in various parts of 
Darjeeling, as it offered a sorry contrast to its superb surroundings, there 
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being little to be seen within municipal limits, except corrugated iron sheets and 
scrub jungles. This was a difficult and thankless task due to the ravages of cattle 
and interference of the local people. 


In 1898 the municipal vegetable garden, which used to be under the 
supervision of the Curator of the Lloyd Botanic Garden, was made over to the 
Superintendent of the Royal Botanic Garden, Calcutta. In 1899 the boundary 
line of the Eden Sanatorium was laid out to bring it into conformity with 
the Lloyd Botanic Garden proper. Steps were also taken during this time to 
bring together in the garden complete collections of the Eastern Himalayan 
species. In 1902, a road admitting of rickshaws entering the garden was 
provided and a public museum was erected. In 1902, Mr. G. H. Cave 
was appointed Curator, Lloyd Botanic Garden, and Mr. W. A. Kennedy reverted 
to the Cinchona Department. The first attempt towards mapping out the garden in 
100-foot squares was made in 1910, with a view to cataloguing non-herbaceous 
plants. This was accomplished to a certain extent by ticketing the plants by 
Mr. G. H. Cave, on the lines followed by the Superintendent of the Royal 
Botanic Garden, Colonel A. T. Gage, in cataloguing the non-herbaceous plants 
there. Work on seed and plant distribution became important activities. 
In 1911, the survey of the garden was completed by Mr. Cave and a map made 
showing the contours. Sketch maps of each 100 foot x 100 foot square on which 
the position of each specimen was marked for the future reference of the officers 
were prepared but not published. It is retained for the use of the officers in 
charge of the garden but needs thcrough revision due to death and replace- 
ment of many plants since those days. The activities of this garden from 1910 
onwards reached a high standard and the collection and distribution of seeds, 
plants and bulbs came to be a special feature of the work undertaken by its 
officers. The results of so many years planting prove that among the exotics, 
species from China and Japan are most adaptable, those from the Antipodes 
coming next. Mr. Cave, besides his purely horticultural and distribution work, 
made several investigations of economic importance on behalf of departments, 
institutions and individuals, and supplied information on such questions as 
the growth, propagation and pests of Citrus, the occurrence of locally grown 
coniferous timber suitable for the manufacture of pencils and matches, and the 
use of Hedychium coronarium as a source of paper. Apart from these activities 
the Curator in 1915 gave much of his time to supervision of the grounds of 
Government House, the municipal re-afforested area, the three cantonments 
and the work of the Darjeeling Improvement Fund Committee, 
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In 1920 the record at the gate—of 60,000 visitors, now increased to 
over a lakh—shows the popularity that the garden attained, as an institution 
where recreational and educational pursuits can be combined. Mr. Cave, 
an officer of exceptional ability, to whose credit is attributed the develop- 
ment of the garden to its present high standard, retired in 1925, and 
was succeeded by Mr. J. E. Leslie. Under Mr. Leslie’s care the garden 
maintained its high standard of excellence. In 1930, while Mr. S. N. Basu 
was officiating in Mr. Leslie’s place, he had the opportunity of collecting 
seeds and plants from Bhutan from His Majesty’s Royal Park at the instance of 
Sir Stanley Jackson, then Governor of Bengal. The success of the collection 
was largely due to co-operation given by the late Raja 8. T. Dorji, the British 
Agent in Bhutan. Some of the plants collected were grown in baskets for their 
despatch to England. One hundred and fifteen packets of seeds collected, chiefly 
from Bhutan and in the Alpine Himalayas of Sikkim had been placed in the 
hands of the Private Secretary to His Excellency the then Governor for His 
Majesty’s Royal Park. In the following year six Wardian cases of Alpine plants 
were sent to London for His Majesty’s Royal Park, by Mr. S. N. Bagu, the 
then Curator which earned much appreciation from His Majesty. In this year 
(1930), Mr. Basu became the permanent Curator of Lloyd Botanic Garden. He 
was succeeded by Mr. M. Jones and then by Mr. J. Hulbert. Mr. S. Mitra, M.Sc. 
succeeded Mr. Hulbert and has recently been appointed Curator and then 
Assistant Botanist of the Indian Botanic Garden, Calcutta. Shri S. Roy is at 
present Curator (officiating) of the Llyod Botanic Garden, Darjeeling. Shri Roy 
has since been replaced by Shri G. Sen, M.Sc., as Curator in 1960. 


The area of about forty acres of the Garden is roughly divided into 
three main sections : (1) The upper indigenous section, (2) the lower exotio 
section, representing many species from the temperate parts of the world, a 
certain number of which have found their way to different suitable parts of 
the States in this country since their introduction to this garden, (3) the 
miscellaneous section with predominating species of the plants of the Eastern 
Himalayas and some of the species of hill plants of the North-Western India, 
Eastern India and Burma and of the Nilgiris in Southern India. 


Somewhere about the centre in the Rock Garden named Sir John 
Anderson Rock Garden after the Governor of Bengal in 1936, are grown in 
favourable seasons the following Alpine and other dwarf Himalayan species of 
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rare beauty : Acaena inermis Hk. f., Agapetes saligna Bth. and Hk. F., Ajuga 
lobata D. Don, Allium victorialis Linn., Anaphalis triplinervis Sims. ex- 
Clarke, Anchusa mysotidiflora Lehm., Ardisia macrocarpa Wall., Arenaria 
laricifolia Linn., Asphodelus luteus Linn.—Asphodeline lutea Reich., Aster 
tricephalus C. B. Clarke, Astilbe Davidit Henry., Azalea sp., Berberis sp., 
Boenninghausenia albiflora Reichb., Brodiaea grandiflora Sm., Campanula 
pyramidalis Linn., Cathcartia villosa Hook. f., Chelone barbata Cav.= 
Pentstemon barbatus Roth., Cineraria marituma Linn.=Senecio cineraria DC., 
Cotoneaster microphylla Wall., Cotoneaster Simonsiz Hort. ex-Baker., Crategus 
sp., Daphne cannabina Wall., Desmodium sambucus DC.,=D. floribundus G. 
Don., Deutzia gracilis Sieb., Huonymus sp., Fragaria vesca Linn., Funkia 
coerulea Sweet.—F. ovata Spreng., Genista Andreana A. Puiss.=Cytisus 
scoparius Linn., Gentiana quadrifaria Bl., Helianthemum Chamaecistus Mill. 
var. mutabile Grosser., Heachera saguinea Engelm., Hypericum cernuum Roxb., 
Hypericum Hookerianum Wt. and Arn., Impatiens spirifer Hk. f. and Thomson, 
Iris Clarkei Baker, Iris ensata Thunb., Juniperus psendo-sabina Hk., J. Wall- 
ichiana, Hk. f., Juniperus recurva Buch-Ham., Lilium Giganteum Wall.=:L. 
cordifolium Thunb., Liliwm nepalense D. Don., L. Wallichianum Schul. f., 
Lonicera parviflora Edgew., Meconopsis cambrica Vig., Meconopsis nepalensis 
DC., Meconopsis paniculata Prain, Meconopsis Wallichit Hook., Microglossa 
albescens C. B. Clarke, Nepeta nervosa Royle, Onosma Emodi Wall., Osbeckia sp., 
Pentapterygium Hookeri C. B. Clarke, Philadelphus coronarius Linn., Polygonum 
sp., Potentilla fruticosa Linn., Potentilla fulgens Wall., Potentilla Griffihii Hk. 
f., Potentilla Kleiniana Wight and Arn., Potentilla Mooniana Wight., Primula 
capitata Hook., P. denticulata Sm., Primula elongata Watt., Primula flori- 
bunda Wall., Primula petiolaris Wall., Primula petiolaris var., pulverulenta Hk. 
f., Primula reticulata Wall., Primula rotundifolia Wall., Primula sikkimensis 
Hook., Morina polyphylla Wall ex D.C., Pyrenthrum hybridum Wender= Chry- 
santhemum macrophyllum Waldst., Ranunculus tetragyna Planch., Reinwardtia 
trigyna Planch., Rhododendron Edgeworthii Hook. f., Rosa sericea Lindl., Sarco- 
cocca pruniformis Lindl., Saxifraga diversifolia Wall., Saxifraga hispidula D. 
Don., Saxifraga purpurascens Hk. f., Saxifraga sarmentosa Linn. f., Scilla sp., 
Senecio diversifolius Phil., Smilax aspera Linn., Sophora sp. 8. salicifolia Linn., 
Spireaea bella Sims., Spiraea japonica Linn., Spiraea micrantha Hk. f., 
Strobilanthes coloratus T. Anders, Swertia multicaulis D. Don., Trollium pumilus 
D. Don., Vaccinium retusum H.f. ex-C. B. Cl., Vaccinium serratum Wight., 
Veronica sp., Vinca sp. (Variagated). 
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The permanent stock of a little more than one thousand five hundred 
plants under cultivation represents the temperate floras of thirtcen different 
countries of the world, arranged in the twenty divisions into which the garden 
has roughly been divided by the author during his tenure of service as the 
Superintendent also of the Lloyd Botanic Garden, Darjeeling. Nearly fifty per 
cent. of the total number of common indigenous plants of the Himalayas, 
including good representatives of conifers from different elevations, are exhibited 
within a small compass. The rest of the plants under cultivation are composed of 
foreign species of which Japan represents about 14 per cent., North America 
7 per cent., Australia 6 per cent., China 5 per cent., Malaya 4 per cent., Europe 
4 per cent., South America 3 per cent., Tropical Asia 3 per cent., Central America 
2 per cent., Burma | per cent., and Africa -5 per cent. 


The Fern houses and the newly constructed Orchid house near the 
Herbarium are valuable additions. Other glass houses in the nurseries are 
helpful in rearing rose and other valuable plants. 


The Herbarium 

In the spacious wing of the office building is arranged in classified order 
according to Bentham and Hooker’s Genera Plantarum nearly all the 
common species of the Eastern Himalayas. It is a useful small Herbarium 
and is indeed a valuable addition to the garden. The total number of 
sheets stored in the Herbarium is approximately 20,000. Such a Herbarium 
is helpful to the students of botany and all those interested in Darjeeling 
and Sikkim floras and enables them to classify collections from the sur- 
rounding mountains and valleys by comparison with the sheets in the 
Herbarium, consultation of literature in the library and examination of the 
living specimens cultivated in the open field and inside the large conservatory 
of the garden. The collections are sufficient for the botanists to determine 
on the spot the local plants without much difficulty before he comes down 
to the plains for detailed study. 


The rock garden along with the beauty of the foliage and flowers is really 
unique in Darjeeling and attract visitors, tourists, mountaineers, research 
scholars, students and teachers of botany from far and wide. Special interest is 
taken for the preservation of this high altitude garden in the East Himalaya by 
the Government of West Bengal. The Prime Minister Mr. J. Nehru and the late 
Chief Minister Dr. B. C. Roy both are keenly interested not only in the plants 
and flowers but also in the scientific aspect of the garden and its Herbarium. 
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CHAPTER IV 


Geology and Climate of Darjeeling and the Sikkim-Himalayas 


It 1s also likely that geological conditions influence the character of the 
vegetation to no small degree. The geological formations of the Darjeeling 
district consist of unaltered sedimentary rocks, confined to the hills on the 
south, and different grades of metamorphic rocks over the rest of the area, 
The outcrops of the various rocks form a series of bands more or less 
parallel to the general line of the Himalaya and dipping one beneath the 
other into the hills. A characteristic feature of the southern area is that 
the older formations rest on the younger, showing a complete reversal of 
the original order of superposition. 


The Eastern Himalaya, like its western counterpart, is roughly divisible 
into four zones from south to north, viz., (1) the Sub-Himalaya, (2) the 
Lesser Himalaya, (3) the Great Himalaya, and (4) the Tibetan zone. 


The Sub-Himalaya forms an autochthonous zone consisting of folded 
unfossiliferous tertiary sandstones and shales fringing the foothills of the 
border zone throughout its entire length, except for a gap of about 50 
miles in North Bengal lying between the Chel, Jaldhaka and Torsa rivers. 
Here the Gondwanas and Daling phyllites abut against the fera plains. 


The tertiaries are overridden, on a thrust plane, in an inverted sequence 
by older rocks, namely, the Gondwanas, Buxas, and Dalings in the order 
mentioned. The thrust plane is known as the Main Boundary Fault of the 
Sub-Himalaya. At places it is warped and folded. 


The Lesser Himalaya forms a para-autochthonous unit consisting mainly 
of unfossiliferous dolomites and limestones (Buxa) and low grade meta- 
morphosed sediments (Daling) and their granitised members and _ gneissose 
granites. All these rocks are considered pre-Cambrian in age. The meta- 
morphic rocks overlie the Gondwanas in juxtaposition with the basal 
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pebble beds of the latter suggesting that the normal order of superposition 
has been reversed. Everywhere in the Lesser Himalaya high grade meta- 
morphic rocks overlie less metamorphosed ones. As a result of the erosion 
of the upper limb of a gigantic recumbent fold, the median liml of which 
forms the para-autochthonous zone with the root lying in the Central or 
Great Himalaya, the less metamorphosed rocks have been exposed in the 
lesser elevations the upper reaches of which are occupied by the high 
grade metamorphic rocks. The para-autochthon represents the overturned 
northern border of the Gondwana land lying at the southern margin of the 
Tethyan geosyncline. 


The para-autochthonous zone extends into the Great Himalaya, which 
consists mostly of gneisses and granites of different ages. Between Mount 
Everest and Lhonak country in Northern Sikkim a normal succession of 
various grades of metamorphic rocks are found to underlie undisturbed 
sedimentaries of Permo-Carboniferous age. They represent the northern 
limb of the gigantic recumbent fold. 


North of Mount Everest these rocks have gentle northerly dips and 
underlie gently dipping marine sediments of the Tibetan zone ranging in 
age from Permian to Eocene at elevations of 15,000 feet or more. 


The high grade gneissic rocks of the Great Himalaya support the 
unaltered younger sediments of Tibet and are themselves supported by the 
low grade meta-sediments followed downward by still less or almost un- 
metamorphosed Permo-Carboniferous rocks of the Lesser Himalaya. 


The Great Himalaya Range, aligned east-west in Northern Sikkim, 
supplies the waters of the Tista river and forms the Kinchinjunga- 
Pauhunri massif. Two arms, one from the western and the other from the 
eastern ends of the massif, project southwards and gradually descend on 
the bhabar land lying at the northern end of the North Bengal plains. 
The Singalila Range forms the western arm and the Dongkya Range 
comprises the eastern one. Arch-shaped spurs having a southerly sweep 
but of a much smaller magnitude are thrown out in the Sikkim and 
Darjeeling Himalayas from the two main North-South arms mentioned 
earlier. The mest conspicuous of the former is an offshoot of the Singalila 
Range which supports the town of Darjeeling. 
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Like the tertiaries and the Gondwanas which they overlie, the Dalings 
fringe the foothills of the Darjeeling and Kalimpong hills. Along the Tista 
valley a narrow neck of the Daling rocks connects the northern exposures 
in Sikkim with those of the outer Himalaya in the Darjeeling district, 
The Tista Valley, flanked by the Darjeeling hills on the west and the 
Kalimpong hills on the east, has been carved along the crest of an 
Anticline with a northerly pitch. The core of the fold is occupied by 
Gondwana rocks and the flanks by the Dalings, which grade upwards into 
Darjeeling gneiss. 

All the higher ridges, Nathu La-Jelep La ridge (14,000-15,000 feet) on 
the east and Singalila ridge (11,000-12,000 feet) on the west, are composed 
of rocks of the sillimanite zone. Their lower reaches are occupied by rocks 
belonging to kyanite and still lower zones. 

The geological portion has been reproduced from the Presidential 
Address on “Recent Advances on Geology and Structure of Eastern 
Himalaya’. The address was delivered at the section of Geology 
and Geography of the Forty-Third Session of the Indian Science 
Congress Association in 1956 by the President of the Section—Shri A. M. N. 
Ghose, B.Sc. (Hons.) (London), A. R. C. S. (Lond.), Member, Oil and Natural 
Gas Commission, Ministry of Natural Resources, Government of India. 
Climate, Temperature and Rainfall 

Hooker’s records of climate, temperature and rainfall in relation to the 
vegetation of Darjeeling and the Sikkim-Himalaya still hold good as experienced 
by the author. Hence these are reproduced here. 

The climate of Darjeeling and the Sikkim-Himalayas varies from place 
to place. But there is certain uniformity observed in certain elevations as 
described by Sir J. D. Hooker in his ‘Notes, chiefly Botanical, made 
during an excursion from Darjeeling to Tonglu, a lofty mountain on the 
confines of Sikkim and Nepal’’. The climatic record of this portion applies 
to a certain extent to the other part of Sikkim with local variations. 
Such variations of micro-climatic conditions are sometimes wide, particularly 
in the north and eastern ranges. Nevertheless, the data recorded by the 
great savant will serve the purpose for any future botanist, or explorer, 
or mountaineer, as a guide and working data on which his observations 
might be recorded with modern instruments, 

Distribution of Temperature in Three Zones 

A remarkable uniformity prevails throughout the year at the lower 

zone, there being, at 7,000 feet, but 22° difference between the mean 
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temperatures of the hottest and coldest months; whilst in London, with 
a lower mean temperature, the equivalent difference is 27°. In the second 
(middle zone) at 11,000 feet this difference is equal to that of London. 
In the upper it is still greater, the climate becoming excessive at 15,000 
feet, where the difference amounts to 30° at least. 


Between 6,000 and 10,000 feet, z.e., throughout the first zone, I find 
the mean annual temperature decreasing with the elevation at the rate of 
1° to every 320 feet. 


Between 10,000 and 14,000 feet at 1° to every 350 feet. 


And between 14,000 and 18,000 feet at 1° to every 400 feet. 


This gives— 
Altitude. Mean Mean Mean Mean Rainfall 
shade. warmest coldest daily in 
month. month. range of inches. 
tempera- 
ture. 

11,000 ft. 40-9 50-0 24-0 20-0 40-0 1°=320 ft. 
15,000 ft. 29-8 40-0 11-0 27-0 20:0 1°=3650 ft. 
19,000 ft. 19-8 32-0 0-0 35-0 10:0 1°=400 ft. 


15,000 feet being the limit of perpetual snow where that phenomenon 
advances farther south in Sikkim, and 19,000 feet the limit of perpetual 
snow in Tibet. Supposing the same law to apply (which I exceedingly 
doubt) to heights above 19,000 feet, 2° would be the mean annual tem- 
perature of the summit of Kinchinjunga, altitude 28,178 feet, the loftiest 
known spot on the globe. 


The upper limit of phanerogamic vegetation coincides with a mean 
temperature of 30° on the south flank of Kinchinjunga, and of 22° in 
Tibet ; in both cases annuals and perennial-rooted herbaceous plants are 
to be found at elevations corresponding to these mean temperatures, and 
even at higher elevations in sheltered localities. I have assumed the 
decrease of temperature for a corresponding amount of elevation to be 
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gradually less in ascending (1°=320 feet at 6,000 to 10,000 feet, and 1°= 
400 feet at 14,000 to 18,000 feet). My observations appear to prove this, 
but I do not regard them as conclusive; supposing them to be g0, [ 
attribute it to a combination of various causes, especially to the increased 
elevation and yet unsnowed condition of the mass of land elevated above 
16,000 feet, also to the greater amount of sunshine there, and to the 
lesser density and height of the fogs which obstruct the sun’s rays at 
all elevations. In corroboration of this I may mention that the difference 
of temperature is much less in summer than in winter, 1° of Fahy. 
being equivalent to only 250 feet in January between 7,000 and 13,000 
feet, and to upwards of 400 feet in July. Again, at Darjeeling (7,500 feet) 
the temperature hardly ever rises above 70° in the summer months, 
yet it often rises even higher in Tibet at 12,000 to 14,000 feet. On the 
other hand, the winters, and winter nights especially, are disproportionately 
cold, the thermometer falling upwards of 40° below the Darjeeling temperature 
at 6,000 feet above that elevation. 


The diurnal distribution of temperature is equally and similarly affected 
by the presence of vapour in the three different zones. The lower zone is 
first clouded, because the lower ranges of 6,000 to 10,000 feet, first receive 
the diurnal charge of vapour-loaded southerly winds; the middle gets more 
of the sun’s rays, and the upper more still. Though the summer days of 
the upper zone are warmer than their elevation would indicate, the nights 
are not proportionately colder; for the light mist of 14,000 feet which 
replaces the dense fog of 7,000 feet, effectually obstructs nocturnal radia- 
tion, though it is less an obstacle to solar radiation. Clear nights, be it 
observed, are as rare at 14,000 feet, the nights being rainy, if windy ; oF. 
if calm, cold currents descend from the mountains, condensing the moist 
vapours of the valleys, whose narrow floors are at sunrise bathed in must 
at all elevations in Sikkim. The rise and dispersion of these dense masses, 
and their collection and recondensation on the mountains in the morning, 
is one of the most magnificent phenomena of the Himalaya, when viewed 
from a proper elevation; it commences as soon as the sun appears ou 
the horizon. 


Seasons, general remarks on : These, throughout the Himalaya, partake 
more or less markedly of the hot and cold, or wet and dry of the plains 
of Bengal, with this exception, that the dry westerly wind which 
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sweeps across the plains during many of the winter months is scarcely 
felt in Sikkim, or in the afternoon only in occasional puffs from the 
south-west. The southerly wind blows steadily from May till November, 
but is not uniformly moist at all seasons; it attains its maximum of 
humidity in July and August, when, being warmest, its capacity for 
transporting moisture is also greatest. From November till April, calms and 
light winds prevail, with occasional gales. Electric disturbances are most 
frequent from March to May, and again at the end of the rains; they 
are however almost wholly confined to the foot of the hills and outer 


ranges. 


The rainy season commences with a spring fall in April or May, which 
is the flowering seasons of all the Rhododendrons, and of most of the 
Magnolias of the lower zone (7,000 to 10,000 feet). A remarkable uniformity 
of humidity and temperature now prevails at all elevations, till the fruiting 
season, which occurs in September at the upper zone, in October in the 
middle, and November and December in the lower zone. The rains have 
fairly “set in’’ by the middle or end of May, and the rhododendron 
flowers are withered within a month of their flowering, that is, by the 
beginning of June in both lower and middle zone, and but little later 
above 14,000 feet; for though they bud so late in the alpine regions, 
vegetation proceeds there much more rapidly. 


In the upper zone May is the budding month, and the resinous scales 
that envelop the Rhododendron flowers are no sooner thrown off than the 
leaves are expanded, and the flowers follow with that rapidity which is 
so characteristic of an arctic spring, and indeed of all excessive climates. 


The distribution of the seasons in the three zones is very peculiar, and 
gives rise to some anomalies that have puzzled naturalists. From the 
middle of October to that of May, vegetation is torpid above 14,000 feet 
and indeed almost uniformly covered with snow. From November till the 
middle of April, vegetation is also torpid in the middle zone (above 10,000 
feet), except that a few trees and bushes do not ripen all their seeds tiil 
December. The three winter months (December, January and February) 
are all but dead in the lower zone (above 6,000 feet), the earliest appear- 
ance of spring at Darjecling (7,000 feet) being at the sudden accession of 
heat in March. From May till August the vegetation in each zone is 
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{in ascending order) a month behind that below it; 4,000 feet being about 
equal to a month of summer weather in one sense. I mean by this, that 
the genera and natural orders which flower at, say 8,000 feet in May, 
are not so forward at 12,000 feet till June, nor at 16,000 feet till July, 
After August, however, the reverse holds good; then the vegetation is as 
forward at 16,000 feet as at 8,000 feet. By the end of September most 
of the natural orders and genera have ripened their fruit in the upper 
zone, though they have flowered as late as July; whereas October is the 
fruiting month at 12,000, and November below 10,000 feet. 


The Rhododendrons offer good instances of this :— 
16,000 to 17,000 feet, R. nivale flowers July ; fruits September. 
13,000 to 14,000 feet, R. anthopogon flowers June ; fruits October. 


11,000 to 12,000 feet, R. campanulatum flowers in May; fruits in 
November. 


8,000 to 9,000 feet, R. argenteum flowers in April; fruits in December. 


And so it is with many species of Compositae and Umbelliferae, and 
indeed of all natural orders, some of which I have on the same day 
gathered in ripe fruit at 13,000 to 14,000 feet, and found still in flower 
at 9,000 to 10,000 feet. The brighter skies and more powerful and frequent 
solar radiation at the greater elevations, account for this apparent inversion 
of the order of nature. 


I shall conclude this long essay with some notices of the vegetation 
of the month in the three zones specified, assuming the elevations of 
7,000 feet, 11,000 fee, and 15,000 feet, as typicai of the three. I shall 
commence with March, which begins the new year as far as vegetation is 
concerned at 7,000 feet. 


March : In the lower zone, in which alone vegetation is active, the 
mean temperature is 50:7°, or 3° below the mean of the year, and 8° to 
9° warmer than February. The mean maximum is 58-4°, 68° is the 
extreme temperature attained in the shade, and 120° in the sun, from 
my very insufficient data for solar radiation in this month, The mean 
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minimum is 43°; the greatest cold 37° and when aided by radiation 27-8°, 
with a maximum difference of 9° between the minimum thermometer and 
radiating one. The mean daily range is 15° to 16°, and the thermometer 
at 3 feet depth stands at 50°. The dew-point is 45-8°; the mean humidity 
0-8° to 0-9°, and the rainfall about an inch, which generally comes in 
heavy showers of rain and hail, sometimes of sleet at the equinoxes. 


This is eminently the spring month at Darjeeling. Laurels and maples 
bud and leaf, together with many other trees, but not oaks. The ground 
is often covered with the long leaf bracts of the Tetrantheras. The large 
white Michelia flowers, Cherry abundantly, white Rhododendron (argenteum) 
and the scarlet (arboreum) in sunny spots. An early leafless Caelogyne is 
common in the rocks (C. praecox), the small blue gentian covers the 
ground on grassy banks, with the yellow Fragaria indica, Tormentilla, 
a few violets, a pretty blue Mazus, and some few Rubi. The Michelia, 
cherry, and Rhododendrons are, however, the only conspicuous plants of 
this season and elevation, with a pretty Disporum in the woods. In the 
garden peaches are in full flower, and many plants of the cold season of 
India, such annuals especially as belong to too cold or dry a climate to 
survive the damp heat of May and June if sown then—stocks, for instance. 
Most other garden flower seeds and bulbs are planted now, as well ay 
vegetables ; the young plants sown previously require transplanting and 
protection from the hail, which occasionally cuts up tender plants terribly. 
Potatoes are planted out. Table vegetables are still abundant of the 
ordinary kinds. Insects commence their attacks on the gardens. 


April: Mean temperature 56°; of maxima 64°, and minima 48°; 
extremes 68° and 38°. Extremes of radiation—solar 125°, terrestrial 33°. 
Extreme differences—solar 66° terrestrial 16°. The mean daily range is 
nearly 16°; sunk thermometer 60°; dew-point 50°, and saturation 0-80°. 
Rain 2-5 inches. 


Most of the trees leaf and many flower in this month, as laurels, 
oaks, chesnuts, Hydrangea, birch. The smaller blossomed Michelia and the 
large Magnolias flower in profusion, and the woods at 8,000 to 9,000 feet 
in some years look mottled with their great white and red _ flowers. 
Maple Icaves are broad and red. Birch hangs its catkins. Some pretty 
and conspicuous shrubs flower, and Adamia cyanea, a Vibrunum, white 
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honey-suckle, the beautiful purple Stauntonia, several white and pink Rubi, 
a very sweet Daphne (D.cannabina) in the woods (of which paper is made), and the 
curious genus Helwingia. On the ground Arisaemas appear in profusion, 
and many other herbaceous plants leaf, as Aralia, Paris and Polygona. 
Yellow strawberry, Tormentilla, violets and the ground-raspberry are 
common, with several Dispora, Ophiopogon, Melissa parvifolia, and Iso- 
pyrum; beautiful white-flowered leafy Caelogynes adorn the moist rocks, 
which, with a very fine Cymbidium on the trees, are common at and 
above 6,000 feet. 


Little is doing in the garden more than was in March, sowing and 
planting out go on with activity. English strawberries flow.r abundantly, 
as do currants. 


May : Mean temperature 56-6° (only 1° above April). Means of maxi- 
ma 65-3°, and of minima 50°; extremes 69° and 38°. Extremes of radia- 
tion—solar 125°, terrestrial 40°, Mean daily range 13-3°; dew-point 50°; 
saturation 0-91°. Rain 9 inches, falling in sharp showers late in the fore- 
noon or afternoon of about half the days in the month. More falls in the 
night than in the day. 


The botanist may reap a rich harvest in this month, the jungle and 
mountain plants between 6,000 and 10,000 feet coming into flower in rapid 
succession. Of these the trees are: 


Yew (Taxus boccate) (probably identical with English). Maples, various. Apple 
and several Pyri. Photinia. Manglietia. Lauri, various. 


Symplocos. Alder. Large-leaved oak. Hydrangea. Saurauja. Englehar- 
diva. 


Walnut. Huonymus. Myrsineae, various. Olea. Podalyria. Ash. 


The great Magnolias and Michelias, and large white Rhododendron 
(argenteum), are all past flower. 


Of shrubs there are many and beautiful species : 


Limonia. Stauntonia. White Bose, Webbiana. Sarcococca. Aucuba. 
Symplocos. Gualtheriae. Vaccinia. Rhododendrons. 
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Rubi, several (the yellow-fruited now abundantly ripe). Indigofera. 
Cotoneaster. Adamia. Smilax. Ribes. 


Woody climbers. Stauntonia. Saurauja. Kadsura. Sphaerostemma. 
Sabia. Myrsineae sp. Holostemma. Smilax. Jasminum (white). 


Herbaceous plants are common, but being annuals they are compara- 
tively backward; the chief are: 


Dentaria. Viola. Anemone. Potentilla. Fagopyrum. Paris. Trillium. 
Euphorbia. 


Androsace. Tiarella. Chrysosplenium. Ophiopogon. Coriaria. Fumaria. 
Dielytra. Corydalis. 


Many and splendid Arisaemas. Panax (2 harbaceous sp). Some fine 
Hedychia. Roscoea. Streptolirion. 


A leafless purple Caelogyne (C. Wallichii) is abundant, and makes a 
gorgeous show on the trees, as do the white-flowered leafy species. 


The gardens at Darjeeling are very gay during this month—roses, 
poppies, snapdragons, heartseases, larkspurs, pinks, and lupines. Straw- 
berries ripen, and continue in fruit for two months. The cucurbitaceous 
vegetables are planted, as melons, cucumbers, squash, etc. Those planted 
in autumn are now producing abundantly, as peas, French beans, salads, 
turnips, and cabbages. 


Middle Zone.—In this region spring is only now established; much 
less rain (one-third less) falls above 10,000 feet, than at Darjeeling. Snow 
occasionally sprinkles the forest, but what falls does not lie on the ground. 
On the other hand, the winter’s snow, still abundant at 12,000 feet, is 
rapidly melting, and the rivers rise daily. The different pines, Abies 
Webbiana, Brunoniana, and the larch flower, as do Viburnum, willow, 
and juniper. Very few herbaceous plants are advanced, of which the chief 
are a purple Dentaria, and some other Cruciferae, primroses, Anemone, 
Ranunculi, a Gentiana, two large Arisaemas, a purple Saxifraga like 
ciliata, Cotoneaster, Potentilla, and Podophyllum. 


Upper Zone.—So little snow falls here, comparatively speaking, that 
the passes even of 18,000 to 19,000 feet are open this month, but 
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vegetation has made little progress, the soil being frozen in many places, 
Even the grass is not long enough to be cropped by cattle or sheep. 


June: Mean temperature (7,000 feet) 61-:2°; of maxima 66:7°, and 
minima 55:8°. Extremes 71° and 51-5°. Extremes of radiation—solar 126°, 
terrestrial 47°. Extreme differences—solar 62°, terrestrial 4-8°. Mean daily 
range of temperature, 11°. Mean dew-point, 59-5°; saturation 0-93°. 
Rain 26-964 inches (mean of five years—maximum 32:68 inches, mini- 
mum 12 inches), distributed, in 1849 (when 32-688 inches fell), over every 
day but 7, and every night but 3. Between sunrise and sunset 12-593 
inches fell; during the night 20-035 inches. The showers, though heavy 
and frequent, do not combine to form a continuous downpour at any 
time, and there is a good deal of sunshine from 8 to 10 a.m., and often 
at sunset also. 


The flowering season of most of the trees at 7,000 feet is now over, 
but many shrubs blossom, as Polygala, Xanthoxylon, Indigofera, a Mag- 
nolia with white sweet-scented globe flowers, Spiraeas, Hydrangea, yellow 
jasmine, various Araliaceae, Neillia, Leycesteria, and shrubby Polygona; 
Pyri, many and shrubby; Rosaceae generally; some laurels and Viburna, 
vines. Of herbs, balsams now appear prominently, with Streptolirion, Gera- 
nia, great-flowered Aristolochia, Parochaetus, Smilacina, Convallaria, and 
Dispora; some fine Scitamineae, Parnassia, Potentilla anserina, Arum and 
Arisaemas, Monotropa, Pyrola, Pieris, yellow Crawfurdia, Iris, Campa- 
nula, Balanophora, Habenariae, and some curious terrestrial orchideae, 
as Cyrtosia. Wild brambles are abundant, and several kinds are very good. 
Elaeagnus berries ripen. 


In the gardens the rains damage the unprotected flowers sadly. Cutt- 
ings are taken of rose, sweet-william, and pink. Such flowers as will 
blossom after the rains are now sown, as sweet-peas and lupines. Tulips 
flower, but not very well, as does the Fuchsia. Transplanting goes on 
actively. Table vegetables of all kinds are abundant and good, but fla- 
vourless. 


Middle Zone.—\ spent the greater part of this month above 11,000 
feet, a little to the north of the position of Kanchanjunga, in well-wooded 
valleys, etc. The weather was uniformly cloudy, misty, and rainy; but 
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An association of Rhododendron campanulatum—seen in full bloom with its pink flowers scattered all along the 
ro73 to Changu. in the background are seen Abies Webbiana and Juniperus recurva 





Top left: The Changu-Lake with the partially covered Nathu-La Range to the left; Top right: R. 

campanulatum is in full bloom; Bottom left and Bottom right: patches of dowarf flowering alpines, 

with Rhododendron tanatum, R. Wightii, R. anthopogon, R. setosum, pink flowered Primula, yellow 
flowered Potentilas—forming nature’s magnificent rock-garden 


the showers were never excessive, and only 6 inches fell, or one-half less 
than at Darjeeling. The trees in flower are generally of the same genera 
as flowered at 9,000 to 10,000 feet last month, and the species are in 
many instances the same, as Pyri, birch, one oak, willow, a maple, holly 
(forming a bush); Abies Webbiana cones are a splendid purple, those of 
the larch red brown, and of P. Smithiana green; junipers form berries. 
A white cherry, Loniceras, Symplocos, and Pieris, are the chief flowering 
trees. Of shrubs there are other Loniceras, Potentillas, Rhododedrons, 
Araliaceae, 2 currants, willows, Andromeda, Gualtheria. Primroses are the 
glories of the herbaceous vegetation, appearing in profusion, yellow, white, 
and purple; beautiful anemones and ranunculi flower, with Thalictra, 
some Berberris, a splendid single-flowered Meconopsis, several Curciferae, 
Tamarix (creeping), Sibbaldiae, Fritillaria, Orobanche, small Paris and 
Trillium. Pinguicula, Parnassia, Allium, Morina, Ophiopogon, the great 
Rheum, Juncus, and Luzula. Rhododendrons many. 


Upper Zone.—Towards the end of this month the grass is well grown 
in the valleys, at 13,000 to 16,000 feet, and the cattle are driven up to 
the grazing grounds. A few plants flower above 15,000 feet, as Anemone, 
Primula, Astragalus, Parnassia, and Picrorhiza teeta, (possibly P. Kurrooa). 


July : Mean temperature 61-4°; of maxima and minima 65-5°—57°3°; 
extremes 70°—56°. Extremes of radiation, solar 130°;. daily range of tem- 
perature 8°. Dew-point 60-7°. Saturation 0-97°. Rain-fall 25-336 inches 
(mean of five years, maximum 33, minimum 17-915). In 1848, 21-605 
inches fell; it rained every day but one, 12:22 inches per day, and 9-235 
between sunset and sunrise, there having been 18 rainless nights, but 
only five occasions on which none fell between sunrise and sunset. 


The beautiful scarlet Buddleia at 9,000 to 10,000 feet, and a fine 
Erythraea at 6,000 to 7,000 feet, are the only remarkable trees I have 
noted as flowering during this month in the lower zone, except a Saurauja. 
Of shrubs, the chief are Hyperica, Deutzia, Philadelphus, Neillia, and many 
that flowered late in the previous month, together with the beautiful red 
rose. Herbaceous plants succeed one another rapidly ; magnificent Balsams, 
Cyrtandracaea, Begonias, Scitamineae, and Aeschynanthus abound, with 
Mimulus, Torrenia, Campanula, Codonopsis, Thalictra. The gigantic lily, 
and various terrestrial Orchideae, as Calanthe, Habenaria, Spathoglottis, 
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Neottia, and Serapias. Hpilobia are common. Circeae, Valeriana, Noto- 
shaete, the purple Convolvulus, white-flowered Polygona, and Cucurbitaceae 
begin to flower. Acorns, holly, and laurel berries are fully formed; Labia- 
tae bud, as do Compositae and Urticeae. 


In the garden there are still heartseases, lupines, sweet peas, roses, 
evening primroses, dahlias, sweet Williams, hollyhocks, mallows, snap- 
dragons, and marigolds. The kitchen-garden shows radishes, cress, cabbages, 
squash, and other Cucorbitaceae; French beans and peas, but sparingly; 
cabbages, brocoli, and cauliflower abundant. Weeds grow apace and keep 
the gardener busy. 


Second or Middle Zone.—I spent much of this month at 12,000 to 
16,000 feet elevation, and further north than in June. The rainfall I 
found reduced to little more than 6 inches; it rained however nearly 
every day, three times as much falling at night as during the day. 
Between 10,000 and 14,000 feet vegetation has advanced during this 
month with marvellous repidity. The short grass and herbage of open 
spots, specially at 10,000 to 12,000 feet are replaced by a rank growth, 
6 to 8 feet high, of Thalictra, tall Astragalus, grasses, and Cyperaceae, 
Euphorbiae, a superb yellow and a purple Meconopsis, each with racemes 
1 to 2 feet long of blossoms as broad as the palm of the hand; gigan- 
tic Heraclea spring up 9 feet high whilst fruiting, with twiggy Bupleura, 
Dipsacus, Convallariae, Dispora, and Smilacina, Cimicifuga, Rumez, 
and various Compositae not yet in flower, bound together by masses of 
Cuscuta and Codonopsis. Amongst these grow, but more sparingly, Ba- 
lanophora, Morina, Gerania, large Cynoglossa, many Pedicularis, Hy- 
pericum, and Gamoplexis, together forming complete thickets of herbage. 
In more open places, at greater elevations, 12,000 to 13,000 feet, Cy- 
pripedium, Epipactis, and small Orchideae are very abundant, with tufted 
Astragali, Lloydia (two species), other Pediculares, Triglochin, Callitriche, 
Veronica, Campanula, Saxifraga, Draba, small Morina, Parnassia, Rheum, 
Thermopsis, a Saussurea with bladdery bracts, Anisodinus flowers, Ber- 
berry begins to fruit, as do Pyri and Lonicera. Agriculture is little pur- 
sued at this elevation, Fagopyrum crops flower at 12,000 feet, and barley 
sown two months before is fully in ear, or, if sown in the end of May, 
in flower early this month. Radishes and turnips are in leaf at 15,000 to 
16,000 feet, and their tubers formed. Potatoes flower. 
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Third, or Upper Zone.—There is much snow still in July, even on 
the rearward mountains, where the perpetual snow-line is at 18,000 
feet; still most of the shrubs that are found above 14,000 feet are in 
flower, as Spiraea, Lonicera, Potentilla, willow, juniper, berberry, and an 
occasional rose. Ranunculaceae abound, Ranunculus, Delphinum, Aconitum, 
Caltha, many Astragali flower, with Corydalis, Hypecoum, Myosotis, Parna- 
ssia; many Pedicularis, Sibbaldia; small Primulae, Alsineae, and Crucife- 
rae; the alpine purple Meconopsis, Morina, Androsaces, Picrorhiza, Nardosta 
chys, Gymnandra, Dracocephalum, Veronica, Seda, Cassiope, and Menziesia. 
The single-spiked Carices and Poue flower, Festuca, Aira, Hierochloe, Stipa. 
In Tibetan regions a nettle abounds at upwards of 16,000 feet, and some 
Artemisiae are the only early Compositae in flower. 


August : Mean temperature (7,000 feet) 61-7°; of maxima 66:-1°, and 
minima 57 -4°; of daily range 8-7°. Extremes 70° and 54-5°; of radiation— 
solar 133°, terrestrial 50°. Extreme differences—solar 62°, terrestrial 3 -5°. 
Mean dew-point 60-4°; saturation 0-97. Rain 29-454 inches (means of 
4 years 33-320 and 24-510 inches). In 1849 26-811 inches fell, and it 
rained every day but one, 10-802 inches falling after sunrise, and 16 after 
sunset. In the interior, on the other hand, at the same elevation, I ex- 
perienced only 12-45 inches of rain, of which 8-29 fell in the night, and 
4-16 during day. It rained, however, more or less nearly every day. 


Vegetation in the lower region is at its fullest vigour. The common 
bracken (Pteris aquilina?) covers the ground, with a yellow Cucurbitacea. 
Many annuals that flowered in May and June are passing to seed, as 
Cyrtandraceae, Gesneriaceae, balsams, and begonias, but still many species are in 
flower, Umbelliferae, which are rare below 9,000 feet, flower, together with Ane- 
mone vitifolia, various Hedychia, some very magnificent. Sparganium 
blossoms, and Colguhounia, the small-flowered WNeillia, Ceropegias, Cus- 
cuta, many Cucurbitaceae, especially T'richosanthes, tree Araliaceae, the 
sweet Buddleia, Ophelia, Clematis, Tricyrtis, Passiflora, Myrsine, and 
Limbelia, yellow honeysuckle, Xanthoxylon, Hypericum, Osbeckia, a few 
thistles commence flowering, with gnaphaloid Compositae, but not so freely 
or fully as Hupatorium, blue Cichoraceae, Myriactis, Callimiris, two 
Artemisias, Pieris, Inula, Doronicum, and Mulgedium. In open places at 
8,000 feet Huphrasia, Drosera peltata, Neottia aestivalis, Dipsacus, Hal- 
enia, and Erigerons flower. 
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In the kitchen-garden potatoes are planted with manure and towards 
the end of the month the haulms of the early sorts wither, and the 
roots are stored. Table vegetables are abundant, with legumes of all kinds, 
turnips, radishes, carrots, lettuce, all varieties of vegetable marrows, squash, 
cucumbers, and asparagus, the latter generally small and woody. In the 
flower-garden are dahlias, marigolds, sunflowers, China roses, lupines, 
mignonette, larkspurs, rose-campions, oenotheras, heartsease, all thriving 
tolerably if protected from the rain, but it is better to keep them back 
till the following month. 


There is little native cultivation carried on. Rice and other cerealia 
are in ear above 7,000 feet, and maize is in flower just below that. 


Animal life swarms in this month, especially insects. Cicadas and glow- 
worms ascend above 8,000 feet. Libellulae, Tipulae, Cynthia cardui, and 
Papilio Machaon are very frequent at 6,000 to 10,000 feet. Mosquitoes 
in myriads and countless leeches, with sandflies, swarm at 6,000 feet, and 
ascend to 8,000 feet, the leeches and sandflies to 12,000. Swampy places 
become feverish even at 6,000 feet. 


Second, or Middle Region.—Above 9,000 feet vegetation is also in its 
prime, from the abundance of Compositae which adorn the skirts of the 
woods and open places, especially beautiful senecios, thistles, Mulgedium, 
Aplotaxis, Dolomiaea, Ligularia, and Saussurea, Callimeris and abundance 
of Erigeron, Doronicum, Clematis blossoms freely. Gentians, Halenia, 
Ophelia, etc., are all in bloom, with the most of the Unmbelliferae. 
Saxifrags form masses of golden blossoms at 12,000 to 13,000 feet, mixed 
with Cyananthus, Codonopsis, Scrophularia, Polygona, Fumaria, and 
Corydalis, Oxyria, Primula denticulata, Salvia, Delphinia, tall aconites, 
terrestrial Orchideae, Lilium Thomsoni, Verbascum, and many other 
European genera. 


Third, or Arctic Zone.—Some beautiful primulas are still only in flower, 
near the snow, at 15,000 feet, with many species of Corydalis, Nar. 
dostachys, Chrysosplenium, Menziesia, Seda, Saussurea, Parnassia, yellow 
Drabas, and Androsaceae, at the southern passes, which being in a more 
rainy climate, are backwarder. In the northern or drier parts, agail 
Artemisiae appear, with Delphinium Brunonis, various Cyananthi, Veronist, 
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Koenigia, 6 potentillas, Anaphalis, Serratula, and many grasses, carices, 
and Junci. 


September : Mean temperature (7,000 feet) 60° of maxima 64-7, and 
minima 55-2; of daily range 9-5°. Sunk thermometer 60°. Extremes of 
temperature 70° and 51-5°; of radiating thermometers—solar 142°, terres- 
trial 47-5°. Extreme differences—solar 70°, terrestrial 10°. Mean dew- 
point 58-5°; saturation 0-95°. Rain 15-762 inches (mean of four years 
20-375 and 13-410). In 1849 15-675 inches fell, 3-621 by day, and 
12-054 by night. It rained all the month except on five days, but most 
frequently at night. The first fortnight of this month is usually a conti- 
nuation of the August humid weather, when it holds up for a week or 
so previous to the equinox, which is ushered in by violent electric dis- 
turbances and heavy gales. 


The most prominent botanical feature of the month is the abundance 
of Labiatae, especially Plectranthi, LElsholsia, Craniotome, Colquhounia, 
Prunella, Ajuga, Scutellaria, Nepeta, and Melissa; and graphaloid com- 
positae, especially species of Anaphalis, whiten the ground in some places. 
Osbeckia is in full bloom, with white and shrubby polygonums. Many Ur- 
ticeae flower but they are insignificant green plants. March and April flower- 
ing species are generally in seed. Acanthaceae, of which there are very 
few, flower. 


In the garden the vegetables are, besides those of August, more cru- 
ciferae, as kohl-rabi and savoys, with tomatoes and capsicums. Peas and 
beans are sowed for early crops, with cabbage, turnip, beet, radishes, and 
springs crops of all kinds. Peaches redden and fall off the trees without 
ripening. Strawberry beds are cleaned and runners planted; rose-cuttings 
made. Rice and other cerealia are cut at 4,500 feet, but no higher. 


Second, or Middle Zone.—I passed the latter part of August and be- 
ginning of this month at 11,000 feet, considerably north of Kanchanjunga, 
in a very moist valley, with patches of snow of gulleys at 12,000 feet, 
where, however, the rainfall was Jess than half that at Darjeeling. From 
the 8th to the end of the month I camped at 15,400 feet, and experi - 
enced only 1:67 inches, whilst 9-993 fell at Darjeeling. A good deal of 
this was in the form of snow, whicb lay for several days at 16,000 feet 
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as early as the 9th. At the equinox the snow lay three days around m 
tent, but melted again. In the more southern parts of Sikkim the 
September snow-fall sometimes lies till the followmg April or May. The 
weather was constantly misty and foggy at my position, but was always 
clear though cloudy when I went into Tibet. This is a fruiting month 
everywhere above 13,000 feet; the barley and Fagopyrum crops are cut, 
and turnips and radishes gathered the cattle are driven down to 12,000 
feet early in the month and to 10,000 feet towards the end. Dandelion, 
Erigeron, and other compositae are still in full flower. 


Fourth, or Upper Zone, above 15,000 feet—Many plants continue 
in flower early in the month and to beyond the middle, as_ beautiful 
Cyananthi, Gentians, Elsholsia, Caltha, Taraxacum, Prunella, curious 
Lactuceae, Saussureae, and Serratulas, Leontopodium, and other Gnaphaloid 
compositae. Small Polygona, Primulae, and indeed all June and July 
flowering plants, ripen their seeds. By the 2lst vegetation may be said 
to be at an end, the grasses change colour and severe frosts set in. Birds 
migrate south, and the Hoopoe and various small birds are occasional 
visitants on their passage to warmer climates. 


October : Mean temperature (7,000 feet) 58°—of maxima 66°5°, minima 
49 -5°; daily range 17°; sunk thermometer 59°; extremes of temperature 
68° and 43-5°; of radiating thermometers—solar 133°, terrestrial 32°; 
extreme differences from temperature of air—solar 65°, terrestrial 12°. 
Mean dewpoint 52-5°; saturation 9-88. Rainfall 8-66 inches (mean of 
four years 17-964 and 5-50). This is one of the most variable months in 
the year as regards the distribution of both heat and moisture. Fine 
weather almost invariably follows the equinoxial gales, and sometimes lasts. 
October has been described to me as a glorious, cloudless month, without 
a drop of rain. In 1848 there was more bad weather than good, with 
heavy squalls, thunder and lightning, and nearly 18 inches of rain fell. 
In 1849, again, very little rain indeed fell, but the month was so uniformly 
foggy and damp, that the rains were not considered over till November; 
yet during twenty days no rain fell at all. The same irregularity marks 
this season at all elevations, and I experienced more rain at 13,000 feet, 
in an almost Tibetan climate, than fell at Darjeeling, owing probably to 
the condensation of the southerly wind over the September snow-fall, 
which had already lowered the snow-line in some parts of Sikkim, 
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In the lower zone there are still plants to flower, as Prinsepia, the 
beautiful blue Crawfurdia, Fleagnus, and Balanophora polyandra. Various 
species of Clematis also flower, with Camellia, Eurya, Cuscuta, Symplocos, 
Prunus, Wightia a late-flowering Michelia, Aplotaxis, the superb Luculia 
gratissima, fragrant Olea, Bucklandia, Eleagnus, and many parasitical 
Orchideae. The apple and other wild fruits ripen. 


In the garden the early frosts are apt to do injury; potatoes should 
be all housed; celery is planted out in trenches; cabbages and kohl-rabi 
in drills. The garden should be all cleaned and weeded for planting spring 
vegetables before the end of the month. 


The natives gather in all crops between 6,000 and 8,000 feet this 
month, including the various millets, which yield 200 to 400 fold, and the 
unirrigated rice grown in slopes, and producing 80 fold on the average. 


Second or Middle Zone.— Above 14,000 feet the scene is more wintry 
than autumnal, but below that many Compositae and Umbelliferae continue 
in flower, and some in fruit; the Coniferae all have fully formed cones; 
some Clematis flower with Prinsepia, and blue Crawfurdia and the nut. 
The larch leaves turn yellow and then red previous to dropping. Belts of 
scarlet girdle the forests from the abundance of berberries whose leaves 
change colour. The birch turns golden yellow, Pyri and maples red and 
yellow, whilst the Abies Webbiana and junipers are still black, the grass 
brown, rhododendrons a bright verdegris green. Of the latter some species 
throw out a few flowers, but most are in seed, as are wild currants, 
cherries, berberries, apples, hips, and Stauntonia, which latter affords the 
best wild fruit of this region and that below it, except Rubi. 


November: Mean temperature (7,000 feet) 50°—of maxima 56-5°, 
minima 43-5°; daily range 13°. Sunk thermometer 54°. Extremes of 
temperature 63° and 38°; of radiating thermometers—solar 123°, terrest. 
30°: extreme difference from temperature of air—solar 68°, terrest. 12°. 
Mean dew-point 46-5°; saturation 0-89°. Rainfall 0:4. This is the least 
rainy month of the year, sometimes no rain falls, and it seldom exceeds a 
few tenths of an inch. Drought is sometimes experienced, with a bright 
clear sun by day and sharp frost at night. The sun’s rays are very 
powerful, considering how low the temperature is, but the air is bracing 
and pleasant, like an English April. 
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This Bucklandia flowers in this month at 6,000 to 7,000 feet, a magni- 
ficent tree as regards form and foliage; Wightia, a scandent Bignoniaceous 
tree, also blossoms profusely, bearing no leaves, and forming immense, 
masses of red in the forest; Pittosporum blooms, and a Prunus like Padus 
whose leaves are excellent fodder for cattle. Alder is in catkin, and the 
yellow Daphne Gardneri, a very beautiful plant, scents the air; nettles 
flower profusely, and Cuscuta, with the great shrubby Teucrium. All crops 
are now housed, and wheat and barley sown at 9,000 feet to be reaped 
in May. 


In the upper regions the snow-line descends to 14,000 feet. 


December : Mean temperature (7,000 feet) 43°; of maxima 51-6° and 
minima 34-9°; daily range 16-7°; sunk thermometer 48°. Extremes of 
temperature 56° and 32-5° of radiating thermometers—solar 108°, terrestrial 
26°. Extreme differences from temperature of air—solar 77 -2°, terrestrial 
10°. Mean dew-point 30°; saturation 0-61°. Rainfall 0-45. This month is 
sometimes very dry; it was unusually so in 1837, when Dr. Chapman’s 
register was kept; his reduced wet bulb observations are those from which 
I have worked the dew-points. Hoar frost is of almost nightly occurrence 
in December, but the cold is never extreme. About Christmas a storm is 
experienced, and a great quantity of snow falls in the upper regions, at 
as low elevations as 9,000 feet, where I have seen 3 feet: much of this 
melts, however, owing to the warmth of the soil. 


January : Mean temperature (7,000 feet) 40°; of maxima 47-2°, and 
minima 32-8°; daily range 14:4°; sunk thermometer 45°. Extremes of 
temperature 56° and 29°; of radiating thermometers—solar 119°, terrestrial 
16°, Extreme differences from temperature of air—solar 72°, terrestrial 
12-7°; mean dew-point 34:°3°; saturation 0-84. Rainfall 1-718 inches; 
mean of three years 0:30 and 4-27. January is generally a stormy month, 
with bitterly cold, often violent winds, hail, sleet, and sometimes snow at 
Darjeeling, and as low as 6,000 feet, never lying beyond a few hours at 
the latter elevation, and it is rare for 3 inches to remain as many days 
at 7,000 feet. Much snow falls about the middle of the month in the 
upper regions, the ground being covered several feet deep at 13,000 feet, 
and the snow-line is lowered to about that elevation, and does not recede 
from that till April or May. I found the soil at this elevation frozen for 
16 inches, but below that, and as high as 34-5° at less than 3 feet deep: 
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February : Mean temperature (7,000 feet) 42-1°; of maxima 50°, and 
minima 34-2°; daily range 15-8°; sunk thermometer 47°. Extremes of 
temperature 57° and 25°5°; of radiating thermometers—solar 124 -0°, 
terrestrial 23-°. Extreme differences from temperature of air—solar 78°, 
terrestrial 15-3°. Mean dew-point 36-7°; saturation 0-85°. Rainfall 0 -916; 
mean of three years 2 -047. 


This is also a stormy and cold month, with a good deal of thunder 
and lightning, hail, and sometimes snow. Turnips, carrots, beet and 
cabbage are the chief garden vegetables; peas blossom freely in spite of 
the weather; tender plants are protected by matting; artichokes and 
rhubarb are manured; lupines, marigolds, and stocks are still in flower. 
Snow that falls at 11,000 and 12,000 feet remains till April: there are no 
plants of any consequence in flower above 6,000 feet. 


I append a meteorological register of the separate months for conveni- 
ence of reference, but at the same time must remind the reader that it 
does not pretend to strict accuracy. It is founded upon observations made 
at Darjeeling by Dr. Chapman in the year 1837, for temperature and wet 
bulb only; the other data and some modifications of the above are 
supplied from a very careful collection of a multitude of observations of 
my own. The means of the month are taken by meaning the daily maxima 
and minima, which I think gives too high a result. Those for terrestrial 
and nocturnal radiation are accurate as far as they go, that is to say, 
they are absolute temperature taken by myself, which may, I believe, be 
recorded in any year, but much higher are no doubt often to be obtained. 
The dew-points and saturations are generally calculated from the mean of 
two-day observations (10 a.m. and 4 p.m.) of the wet bulb thermometer, 
together with the minimum, or are taken from observations of Daniell’s 
hygrometer. The dew-point and temperature; but as they do coincide for, 
on the average, 10 hours of every 24, this method obviously gives too 
low a dew-point. On the other hand, the wet bulb observations, or hygro- 
meter, were never taken at the hours of greatest dryness and as I find 
the mean of the temperatures of 10 a.m., 4 p.m., and the minimum to 
coincide within a few tenths with the mean temperature of the whole 
year, I assume that the mean of the wet bulb observations of the same 
hours will give a sufficiently accurate approach to that of the 24 hours. 
The climate of Darjeeling station has been in some degree altered by 
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extensive clearances of forest, which render it more variable, more exposed 
to night frosts and strong sun, and to drought, the drying up of small streams 
being one direct consequence. My own observations were taken at Mr. Hodson’s 
house, elevated 7,450 feet, where the differences of climate due to local causes 
are sufficiently indicated to show that in no two spots could similar meteoro. 
logical results be obtained......”’ 


All these climatic data have been summarised in the following table :— 














Mean 
Mean Max. Max. Greatest Max. Minim. Minim. —Grontest 
Shade. Shade. Sun. Diff. Shade. Shade. Rad. Diff. 
I 2 3 4 5 6 7 8 9 
January od 40-0 56-0 119-0 72-0 47-2 29-0 16:0 12-7 
February i 42-1 57-0 124-0 78-0 50-0 25-5 23-0 15:3 
March ee 50-7 66-5 120-0 60:0 58-4 37-0 27-8 8-7 
April .. ot 55-9 68-5 125-0 66-0 63-7 38-0 33-0 16:0 
May .. a 57-6 69-0 125-0 65-0 65-3 38:0 40-0 10-0 
June .. 8 61-2 71-0 126-2 62-2 66-7 51:5 47-0 4-8 
July .. se 61-4 69-5 130-0 62-0 65-5 56-0 52-0 3-5 
August aa 61-7 70-0 133-0 62-0 66-1 54:5 50:0 3:5 
September oe 59-9 70-0 142-0 70-0 64-7 51°5 47:5 et) 
October oc 58-0 68-0 133-0 65-0 66-5 43-5 32-0 12-0 
November ie 50-0 63-0 123-0 68-0 56-5 38-0 30-0 12-0 
December oe 43-0 56-0 108-0 77-2 51-6 32-5 26-0 10-0 
Mean is 53°5 65-4 125-7 67°3 60-2 41-3 35-4 9-9 
Mean Mean Mean Mean Rain 
Minim., Daily Sunk Dew- Mean Force of — Satura- in 
Shade. Range of Therm. Point. Dryness. Vapour. tion. inches. 
Temp. 
1 10 1] 12 13 lt 15 16 17 
January es 32:8 14-4 46-0 34-3 5-1 +216 84 1-72 
February re 34-2 15:8 48-0 37-2 3-9 +239 ‘87 0-92 
March .. Si 43-1 15-3 50°0 45-8 5-8 +323 82 1:12 
April .. ee 48:1 15°6 58°0 49°8 6:6 “371 *80 2-52 
May .. os 50:0 15:3 61-0 54-4 2-7 +434 “91 9-25 
June .. Pa 55-8 10-9 62-0 59°5 2-0 “515 93 26-96 
July .. aa 57-3 8-2 62-2 60-7 0-8 “535 *97 25:34 
August as 57-4 8-7 62-0 60-4 1-1 +530 “96 29-45 
September és 55-2 9-5 61-0 58-5 1-4 -498 “95 15:76 
October oe 49-5 17-0 60-0 52°65 4-2 *407 ‘86 8-66 
November os 43-5 13-0 55-0 46-5 3:2 “331 *90 0-11 
December a 34-9 16-7 49-0 31-8 10-6 +198 “69 0-45 
Mean ae 46°8 13-4 56-2. 49-3 3-9 +383 88 122-26 
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No record exists of the temperature and rainfall of the Rongo range forming 
far eastern wing of the Darjeeling spurs bordering Bhutan Territory—separated 
by the Jaldhaka river. Hooker never visited this part of the East Himalaya. 
Here cultivation of the medicinal plants in the East Himalaya has 
been undertaken by the State of West Bengal. The data of the rainfall and 
temperature recorded in the table below may conveniently be compared with 
those of other ranges given above with a view to studying variation in the 
composition of the vegetation in the Nepal, Sikkim and Bhutan borders. 


Statement showing rainfall and temperature for the period from Ist April 
1955 to 3lst March 1956 is given below :— 


Statement showing rainfall and temperature for the period from 1st April 1955 to 31st March 1956 





April May June July 
Sorial Dato —_————ux85c oO, re on OO Om? 
No. Maxinum Minunum Maximum Minimum Maximum Minimum Maximum Minimum 
1 2 3 4 5 6 7 8 9 10 
Temperature. 
1 90° 64° 82° 641° 84° 72° 82° 72° 
2 90° 60° gue 70° 82° 72° 84° 72° 
3 92° G4° 86° 68° 82° 72° 82° 70° 
4 gae 66° 82° 64° 82° 72° 84° 72° 
5 88° 64° 80° 64° 84° 74° 84° 72° 
6 90° 64° 86° 66° 84° 72° 82° 70° 
7 86° 66° 86° 66° 86° 70° 82° 70° 
3 88° Ge 83° 68° 84° 72° 84° 12° 
9 86° 68° 88° 68° 80° 70° 88° 74° 
10 88° 66° 82° 72° 89° 72° 86° 72° 
ll 92° 68° 86° 72° 84° 70° 88° 72° 
12 84° 64° 86° 72° 2° 70° g4° 72° 
13 86° 66° 88° m° 84° 72° 82° 72° 
l4 86° 76° g0° 68° a2° 70° 84° 72° 
15 88° 68° 90° 70° 82° 72° 84° 72° 
16 90° 68° 94° 70° 84° 72° B4° 70° 
\7 88° 66° 90°” 68° 86° 72" 84° 70° 
18 90° 66° 88° 68° 84° 70° 84° 72° 
19 92° 63° 88° 68° 84° 70° 86° 70° 
20 92° 70° 80° 70° 84° 72° 84° 70° 
21 92° 70° 82° 76° 84° 72° 84° 70° 
22 94° T° 84° 70° 84° 72° 80° 72° 
23 4° 68° 84° 68° 84° 72° 84° 70° 
24 N6° 72° 84° 68° 86° 70° 84° 70° 
25 84° 68° 81° 67° 86° Tue b4° 72? 
26 82° 64° 8a° 72° 86° 74° 84° 70° 
27 82° 6ba° 88° 72° 88° 74° B0° me? 
28 80° 62° 88° 72° 88° 76° 82° 70° 
20 76° 60° 88° 72? 86° 70° 84° 70° 
30 82° 66° 86° 70° 86° 72° 82° 70° 
31 a a 86° 70° es ex 84° 70° 
eS es ee) —_ ———t 
Rainfali .. Lede” 2u-u” 33-49” 65-85" 


Total Rainfall during the year: 203-627 


Statement showing rainfall and temperature for the period from ist April 1955 to 1st March 1956, 


August September October November 
S ortal Date —_—____—_ SSF Oo" = 
No. Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minmum 
1 2 11 12 13 14 15 16 17 18 
Temperature. 
1 84° 70° 80° 72° 86° 70° 84° 62° 
2 86° 72° 86° a2" 84° 72° 84° 62° 
3 82° 70° 84° 72° 86° 70° 82° 62° 
4 84° 70° 88° 72? 88° 70° 82° 62° 
5 86° 70° 86° 74° 88° 70° 84° 64° 
6 82° 70° 86° 74° 82° 60° 82° 70° 
7 80° 70° 86° 74° 92° 50° 86° 52° 
8 80° 70° 88° 70° 90° 50° 82° 56° 
9 84° 72° 84° 70° 90° 50° 74° 56° 
10 86° 72° 84° 70° 90° 54° 88° 58° 
ll 84° 72° 84° 70° 90° 52° 86° 62° 
12 84° 72° 82° 70° 90° 54° 72° 60° 
13 84° 72° 82° 72° 80° 58° 72° 62° 
14 84° 70° 84° 72° 84° 52° 70° 58° 
15 84° 70° 86° 70° 84° 50° 74° 60° 
16 84° 72° 84° 72° 84° 52° 70° 60° 
17 82° 70° 86° 74° 84° 54° 72° 3° 
18 82° 70° 88° 70° 82° 54° 70° 58° 
19 88° 68° 88° 72° 82° 48° 74° 60° 
20 86° 70° 90° 72° 84° 48° 72° 58° 
21 86° 70° 90 * 74° 82° 46° 70° o4° 
22 84° 712° 92° 72° 86° 48° 83° 60° 
23 86° 70° 94° 72° 80° 50° 88° 62° 
24 82° 72° 86° 72° 82° 54° 88° 66° 
25 86° 72° 90° 72° 88° 64° 90° 62° 
26 86° 74° 88° 72° 86° 70° 88° 58° 
27 88° 72° 90° 70° 86° 72° 88° 56° 
28 90° 74° 90° 72° 88° 70° 86° 60° 
20 38° 74° 92° 76° 80° 66° 88° 60° 
30 90° 72° 94° 78° 78° 68° 84° 56? 
31 88° 72° ars as 82° 48° ne wt 
oS uu i ee 
Rainfall .. 36-58” 2u-72” ly- 14” Nil 


Total Rainfall during the year: 203-627. 
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Statement showing rainfall and temperature for the period from iet April 1955 to 1st March 1956.* 


December January February March 
Serial Date co —_ FF OOO eon OO eee ass eo) 
No. Maximum Minimum Maximum Minimum Maximum Minimum Maximum Minimum 
I 2 19 20 21 22 23 24 25 26 
Temperature, 
l 92° 56° 72° 48° 715° 56° 90° 59° 
2 86° 56° 72° 46° 76° 54° 92° 58° 
3 86° 56° 76° 64° 78° 53° 92° 58° 
4 82° 56° 72° 56° 80° 50° 93° 60° 
5 82° 54° 68° 54° 80° 50° 92° 60° 
6 78° 54° 68° 52° 78° 50° 91° 60° 
7 80° 54° 76° 56° 82° 56° 87° 59° 
8 80° 54° 76° 54° 82° 57° 83° 58° 
9 80° 54° 717° 50° 80° 56° 84° 60° 
10 €0° 54° 76° 52° 83° 57° 83° 57° 
ll g2° 54° 7a° 52° 83° 56° 82° 57° 
12 80° 52° 78° 55° 84° 56° 87° 60° 
13 80° 52° 77° 56° 84° 56° 89° 55° 
14 80° 52° 78° 54° 85° 57° 85° 59° 
16 g2° 52° 78° 60° 85° 60° 84° 60° 
16 78° 50° 76° 54° 86° 57° 84° 60° 
17 78° 50° 62° 52° 56° 50° 83° 58° 
18 76° 50° 66° 52° 86° 52° 84° 59° 
19 76° 50° 68° 50° 85° 52° 84° 59° 
20 70° 50° 68° 50° 83° 56° 92° 64° 
21 72° 50° 69° 50° 82° 54° 92° 65° 
22 76° 49° 78° 52° 82° 54° 92° 65° 
23 70° 50° 78° 50° 83° 54° 83° 58° 
24 78° 50° 718° 50° 87° 60° 88° 63° 
25 76° 50° 78° 48° 86° 69° 88° 64° 
26 76° 48° 67° 54° 87° 58° 87° 66° 
27 716° 48° Go* 45° 87° 58° 94° 62° 
2 78° 48° 64° 46° 86° 59° 90° 64° 
29 78° 50° 70° 48° 85° 57° 91° 60° 
30 73° 58° 72° 52° ae il 91° 62° 
31 78° 56° 72° R2° a fa 92° 60° 
Us - ~S oS eee YY UH. J 
Rainfall .. 1:6” 1:65” Nil 4-03" 


Total Rainfall during the year: 203-62”. 





* The olimatio data though subject to slight variation due to present micro-climatic conditions in different 
places, hold generally good for antecologica] and synecological studies, 
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CHAPTER V 


Affinity of Darjeeling and Sikkim Vegetation to that of 
Central Nepal 


THE ecology of the vegetation of Central Nepal Himalaya has very briefly 
been outlined in the ‘‘Fauna and Flora of Nepal Himalaya’’ under “Flowering 
Plants and Ferns”, by Siro Kitamura. The vegetation of this part of Nepal 
Himalaya does not vary much from the Singalila, Jongri and Guicha-La ranges 
of the Darjeeling Himalaya. Although the vegetation bears general affinity to that 
of Nepal at different elevations, the composition of the flora varies in detail 
presumably due to local micro-climatic, edaphic, biotic and other environ- 
mental conditions prevailing in these two parts, one more Central and the 
other more Eastern Himalaya. These observations are mentioned here in order 
to enable the future investigators to compare the general features of the vegeta- 
tion of the these two sections of the East Himalaya and work out detailed 
analysis of the Nepal and Sikkim floras. Dr. K. Imanishi, Mr. S. Nakao and 
Mr. J. Kawakita summarise the zones of the vegetation as follows : 


*600-1,000m. Zone of Shorea robusta .. Subtropical Zone. 
1,000-1,200m. ,, of Castanopsis indica <b | 
1,200-2,000m. _ ,, of Myrica, Photinia, etc. .. /Warm Temperate 
2,000-2,500m. ,, of evergreen trees (Quercus Zone. 

glauca, etc.). | 
2,500-3,200m. ,, of Conifers (Z'suga, Picea), and } 

deciduous trees. Cold Temperate Zone. 
3,200-4,000m. ,, of Conifers trees (Abies, Betta) $ 
4,000-5,250m. ,, of Alpine shrubs and herbs .. Arctic Zone. 
5,200m. .. Permanent ice and snow. 


The Subtropical Flora of Central Nepal 


According to A. Engler, the Subtropical Flora of Himalaya belongs 0 
the monsoon region. There are many species common to Ryukyu and 
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Formosa. Some Japanese botanists who have been studying the Flora of 
the Ryukyu and Formosa are interested in the identification of Subtropical 
Plants of the monsoon region. 


The Temperate Flora of Central Nepal 

According to Engler, the Province of the Temperate Region of Western 
China, Eastern Tibet and Himalaya belongs to Temperate Eastern Asia. 
This Province corresponds to R. Good’s Province of Sino-Himalayan- 
Tibetan mountains which belongs to the Sino-Japanese Region. 


Our conception of the eastern part of this region is as follows: the 
north-east boundary of this region is in the Kuriles (between the Etrofu 
and Urup Islands) and in Saghalien it is on the Schmidt’s Line (between 
Siska of Southern Saghalien and Dui of Northern Saghalien) Thus the 
Northern Saghalien, the eastern part of Southern Saghalien and north of 
the Schmidt’s Line belong to the Euro-Siberian Region. 


The south-east boundary of this region is in the Tokara Islands 
(between Yakushima and Oshima). The Ryukyu Archipelago, south of 
Oshima, and Formosa belong to the south-east Asiatic Region of the 
Paleotropical Kingdom, while the temperate flora of Formosa belongs to 
the Sino-Japanese Region. 


According to R. Good, the western boundary of the 8. J. region is in 
Kashmir. According to Hooker’s Flora of British India, many plants 
described primarily from Himalaya have been discovered also in Western 
China, namely, Yunnan, Szechuan and Kuichau. 


Most of these common plants are now believed to have migrated 
westward from Western China, the older land, to Himalaya, the younger 
land, which has been rising since the Cretaceous Period. 


The long mountain range of Himalaya is cons‘dered to constitute a 
unique corridor between East and West Asia, which has been available 
for the migration of the temperate plants, since in the south of Himalaya 
the climate is tropical, while in the north there is the high Tibetan 
plateau and the deserts of Chinese Turkestan and Mongolia. 


The Mediterranean clements become more numerous westward from 
Sikkim Kunawur to Kashmir through Nepal, Kumaon, Garhwal, while the 
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Sino-Japanese elements become more numerous eastward. We can find no 
abrupt change between Western and Eastern Himalaya. This is because 
the Himalayan corridor of migration was formed rather recently. 


These valuable observations will enable future floristic workers on the 
vegetation of the West and East Himalaya and the phytogeographers to find 
out in detail and more accurately the different elements present in the flora of 
the East Himalaya. 


The Alpine Flora of Central Nepal 

According to Engler, the Province of Alpine and Subalpine Himalaya 
belongs to the Central Asiatic Region. He divides Himalaya into Western 
and Eastern Himalaya. 


The Alpine Flora of Himalaya is closely related to the Alpine Floras of 
Eastern Tibet and Western China. In the northern slope of the Himalayan 
ranges the climate is arid, and there are found Western and Central 
Asiatic elements. The circumpolar elements are few in the Alpine Flora of 
Himalaya. It is interesting that the Alpine Flora of Formosa is related to 
this group. The Alpine species common to this region and Formosa are 
Anaphalis nepalensis, Rubiteucris palmata, Circaea imaicola, Epilobium 
alpinum, HE. roseum, Sibbaldia parvifolia, Rosa sericea (represented by a 
glabrous variety in Formosa), Arubis alpina, Clematis montana, Polygonum 
filicaule, P. runcinatum, Luzula effusa, etc. These species do not occur in 
the Alpine Region of Japan. The Alpine plants of Japan are composed of 
the circumpolar elements.’’ 


Both the fern and flowering plants in different altitudes and areas in 
the eastern ranges are denser in growth and richer in species due to more 
favourable rainfall and humidity prevailing in Darjeeling and the Sikkim 
Himalaya. Number of Rhododendrons are far more richer and growth is more 
luxuriant in various places right up to Bhutan. It is, however, very striking 
that the Temperate and Alpine vegetation of both the places bears a close 
similarity and affinity. Almost the same species occur in both the areas at 
almost the same altitudes. 


As regards elements and distribution and migration of various species, 
no definite conclusion can be arrived at from the preliminary synecological study 
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of the flora of some parts of the Central Nepai alone. Fairly good collection 
and praiseworthy study of the flora of the Nepal Himalaya has been 
made by such illustrious botanists as N. Wallich, Buchanan Hamilton, G. Don, 
I. H. Burkill and others in the early part of the 19th century. Large collections 
made from Nepal by botanists of the British Museum (Natural History), London, 
are being worked out and the results are awaiting publication. It appears from 
the omission of many genera and species in the different belts of vegetation 
dealt with in the “Fauna and Flora of Nepal Himalaya ’’ that quite a 
large number of common plants which are likely to occur or reported 
earlier from Nepal are not recorded in this contribution which embodies 
the scientific results of the Japanese expeditions to Central Nepal Himalaya 
in the autumn. 


It is true not only of the alpines, but also of the plants occurring in 
the other belts that more exhaustive antecological and synecological studies 
should be taken up and “extensive survey should be carried out syste- 
matically for a more exact analysis ’’ as rightly emphasised by Nakao.* 





*The abovo observations are quoted hero with my notes, and my thanks are due to Dr. H. Kihara, 
the General Editor of ‘Fauna and Flora of Nepal Himalayan’, 1955. 
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CHAPTER VI 


General Features of Vegetation of Darjeeling and the 
Sikkim-Himalaya 


GENERAL FrEatuRES of the vegetation of Darjeeling and Sikkim Himalaya 
with reference to the climatic condition have been dealt with fairly 
exhaustively by Sir J. D. Hooker who, however, omitted from his observa- 
tions the nature of the vegetation of the tropical lower zone of Sikkim. 
Towards the north the spurs of long tortuous ranges run north to south 
throughout the entire length of Sikkim dividing the deep wooded gorges, 
ravines and valleys which form the lands of mountain torrents, watershed 
and large rivers. The snowy peaks extend from east to west at a distance 
of about 30-40 miles from the outer range of Darjeeling. The rivers oozing 
out from the snowy source as trickling streams from the Tibet border increase in 
volume and size as they flow down to the valleys and emerge into the 
plains and finally disgorge into the Bay of Bengal. Even in higher eleva- 
tion the low temperature with the atmosphere charged with humidity 
sustains luxuriant growth of vegetation characteristic of the temperate rain 
forest with dominating Rhododendrons. ‘“‘The source of this humidity”’, 
according to Hooker, ‘is the southerly or sea wind, which blows steadily 
from May till October in Sikkim, and prevails throughout the rest of the 
year, if not as the monsoon properly so-called, as a current from the 
moist atmosphere over the Gangetic Delta. This rushes north to the 
rarefied regions of Sikkim, up the great valleys, and does not appear 
materially disturbed by the north-west wind, which blows during the 
afternoon of the winter months over the plains, and along the flanks of 
the outer range, and is a dry surface current, due to the diurnal heating 
of the soil. When it is considered that this wind, after passing lofty 
mountains on the outer range, has to traverse 80 or 100 miles of Alps 
before it has watered all the Rhododendron region, it will be ev.dent 
that its moisture must be expended before it reaches Tibet.’’ 


The studies by Captain F. Kingdon Ward and the author of the hill ranges 
of this part of the East Himalaya and the vegetation lead them to 
think that the Sikkim and Bhutan mountains lie in that part 


56 


of Asia where the three great areas, China, India and Tibet, are 
very close together. Geographical factors seem to have resulted not so much 
in comparative isolation, but in lack of opportunities for interpenetration, 
since the huge mountainous range of the Himalayas separates India from 
Tibet, and the sheer gorges of the Irrawaddy, Salween and Mekong rivers, 
with their well-nigh impassable divides, effectively bar communication for man 
at any rate between India and South-West China. Even so, these three areas 
have distinctive peoples, climates, plants and animals, but types appear in com- 
mon and tend to intermingle occasionally where the boundaries of the areas 
march together. The Eastern Himalayas are roughly bounded by Nepal on its 
west flank, Tibet on the east and north, and Assam and Bengal on the south. 


Part of the main Himalayan ranye, the ‘“Indo-Tibetan divide’, forms the 
northern boundary of the country, and its big snow-covered groups of peaks 
reach, at their highest points, elevations of 20,000-23,000 feet. From this main 
range a series of ridges run southwards, decreasing in elevation until they reach 
the piains of India; but where they cross the line of 27°30 N. lat. there is a 
noticeable tendency tor many of these ridges to throw up their crests in peaks 
varying from 14,000 feet to nearly 17,000 feet in altitude. Lateral spurs project 
with an easy slope into the valleys, but sometimes the slopes make an abrupt 
descent to the bottoms of the valleys from shoulders at elevations of 
8,000-9,000 feet. 


Eastward from the line of 91°E. the configuration of the Himalayan chain 
alters. No longer do the secondary ranges trend southward from the main divide. 
This itself shows signs of disintegration, and the secondary ranges begin to stretch 
from broken sections of it in other directions. The observable tendency is a 
swinging to the north-east and south-west, a changing of direction which 
culminates in the direct north and south trend of the divides of the big Assam 
anc Burmese gorges. 


The character of the vegetation is influenced by the strong moisture-laden 
monsoon winds from the south. The ramifying outer spurs have a heavy 
rainfall, and are densely clad by moist forest of tropical and sub-temperate 
genera. The central portions of the gorges and valleys have a lesser rainfall and 
tend to bear a drier type of forest. The moisture-laden breezes of the upper 
layers of the atmosphere pass unscathed over the outer spurs, only to be 
arrested by the summits of the ridges in the interior, where in consequence they 


57 


deposit their moisture and a moist temperate flora develops. This is made up 
of moss-clad and lichen-draped Oaks, Rhododendrons, Maple, Poplars and 
Birches. The general features of the vegetation of this part of the temperate rain 
forest are well illustrated between altitude 8,000 feet and higher up to 10,000 feet. 
Between 10,000 and 12,000 feet is seen the most common characteristic 
association of A Webbiana—Rhododendron campanulatum—Betula utilis— 
Berberis—Cotoneaster microphylla and Rosa sericia association. 


Trees range up the slopes to an upper limit of approximately 13,000 to 15,000 
feet where an undergrowth of shrubs and bushes are replaced by dwarf scattered 
patches of plants. There are, however, many open glades containing herbaceous 
plants only. Above 11,000 feet—the altitudinal limit of taller Pine—Spruce and 
Juniper trees are found, mainly on moist and dry slopes respectively and range to 
the limit of tree-growth. Some interesting insectivorous plants— 
Drosera peltata, var. lanata, Penguicula alpina with bright yellow flower. 
Urticularia nepalensis are found. Penguicula is common along the route from 
Lachen to Thangu at about 10,000 feet and above. 


Above tree-level, where the slopes are moist, they bear a rich moisture 
loving flora of biennial and perennial dwarfish herbaceous plants. Those uplands, 
which are robbed of moisture by intervening peaks and ridges, are consequently 
drier and have a less profuse herbage, all forms showing adaptations to drought, 
and also response to the effects of high altitudes. These areas are free from 
snow only from April to September, and this short season, during which alone 
growth is possible, seems to generate a definite type of plant which produces 
flower spikes at the first awakening of growth, the leaves following immediately 
after. The climatic conditions of the drier upland valleys are coincident with 
those prevailing on the north side of the main chain (i.e., in Tibet), and plant 
forms range accordingly across the chain into that country. The altitudinal 
succession of vegetation is shown in the following diagram. 
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NORON- ROSA ASSOCIATION. 
QUERCUS - BETULA- TSUGA- PICEA-~LARIX= 


RHODOOENDRON- ROSA- 
ARVN DIN AAA- 
ASSOCIATION, 
QUERCUS-BETULA- 80MB00- 
ASSOCIATION, 
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SCHIMA ASSOCIATION. 
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ASSOCIATION. 
SHOREA-LAGERSTROEMIA- 
STERIOSPERMUM -TERMINALIA- 
GCARUGR-ALBIZZIA-ERYVTAAING 
ASSOCIATION, 
PHOEEE- OE LLENIR-AMOORA* 
EUGENIA: BOUNINIA ASSOCIATION. 


TALLER HERGACEOUS ASSO- 
CIATION ~ SAVARNAH OR ORASS- 


LAND ASSOCIATION, 


ALTITUDINAL SUCCESSION OF VEGETATION. 
Recent discovery of a large number of new species from South-Eastern 


Tibet, Nepal and Central Nepal explored by S. Kitamura and Sasuke Nakao and 


other Japanese botanists in 1952-53, and from the east borders of Assam, 
Bhutan and Upper Burma by the British and the Indian botanists need 
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not cause any surprise because the Bhutan Himalaya and its extension east. 
wards as far as the frontiers of India and beyond across the river gorge country 
are all still mostly terra incognita botanically, except for the travels of Wallich, 
Griffith, Don, Hooker and Clarke at the beginning of the last century 
and subsequent botanical expeditions by I. H. Burkill, former Reporter of 
Economic Products, Government of India, R. E. Cooper, Curator of the Royal 
Botanic Garden, Edinburgh, W. W. Smith, Regius Keeper, Royal Botanic 
Garden, Edinburgh, Kingdon Ward, the well-known naturalists, F. Ludlow, 
G. Sheriff, J. Anderson, sometime Governor of Bengal, J. M. Cowan and K.P, 
Biswas, Ex-Superintendent of the Royal now Indian Botanic Garden, Calcutta. 


Collections of Gammic, Gage, Smith, Cave, Carter, Burkill, Cowan, Bor, 
Biswas, Gould, Kingdon Ward, Ludlow, Sheriff, Kitamura 
and others in the extreme borders of Bengal, Assam, Central and 
South-Eastern Himalaya lead to several hypotheses regarding plant distri- 
butions. The exploration in South-East Tibet along the Salween-Irrawaddy 
divide, Shugdan Gompa, Dri valley, Delei valley and part of the Mishmis by 
Kingdon Ward and his observations on the floristics of Tibet and the frontier of 
Northern Assam, Burma, Yunnan and Szechuan are of particular interest. 
He has attempted to indicate that the affinity of the Eastern Himalayan flora 
lies almost entirely with Western China across the Tibetan river gorge country. 
It does not lie with the southern ranges except in a minor degree, although the 
mountain ranges appear to be continuous in this direction. Both Alpine flora 
and temperate forest flora in this region of the Tibetan Himalaya extend to the 
east and west in continuous belts. Definite zonal vegetation according to altitude 
exists at this spot where temperate rain forest begins, ending with Alpine 
flowers and the characteristic dwarf, shrubby vegetation in the higher zones. 
It is evident from his review, ag well as previous contributions and collections 
of plants, that the flora of Tibet becomes progressively richer and more varied 
as one travels gsouth-eastwards into the river gorge country where many types 
of plant association are met with. The river gorge country in this part of the 
Himalayan ranges can certainly be called one of the richest botanical treasure- 
houses of the world. It has rightly been indicated by the Japanese explorer 
of Central Nepal that there is no “abrupt change between Western and 
Eastern Himalaya. This is because the Himalayas corridor of migration was 
formed rather recently.” 


The abor area in Northern Assam seems to be a particularly suitable one 
for the study >f questions concerning the ecology and geographical distribution 


60 


of plants. The abor land which was explored by I. H. Burkill during the months 
of November to March 1911-12 and his field observations and collections prove 
to be of high scientific value. The abor land forms the meeting point of several 
very distinct types of flora all of which are carefully analysed by Burkill 
in his contributions on “the Botany of the Abor Expedition” in 1924. The 
result of his studies throws a flood of light on the origin of the flora, its history 
and its relationship. The biology of the flora of the abor land and various 
ecological associations, the chief of which are the Shinkeng association and the 
genesis of the flora, are of considerable value to botanists interested in the 
plants of this area. 


Reference to the collections of plants from the Garo Hills shows also a 
relationship which exists between the Garo Hills and the Eastern Himalayan 
region. It is interesting to observe that while the old conception that the region 
of the Sikkim Himalaya harboured the matrix of several important groups of 
plants of a common Eastern Chinese and North-East India distribution has 
had to give way to the claims of the region further east, separating Burma, 
Assam and Szechuan, to represent both sections, the Garo Hills, lying south 
and detached from the main line of geographical distribution, tend rather to 
the Western than to the Eastern complement. Although much remains to be 
explored before an area representing the most natural meeting ground of these 
Asiatic floras can be fixed, it is certain that, to a fuller understanding of the 
problem of group distribution, an intimate knowledge of such detached areas 
as the Garo hills furnish will be essential. To link up the evidence from this 
part of the world exploration work in detail needs to be undertaken in the rich 
floristic areas of Northern Burma and Szechuan. Such an exploration would 
provide valuable materials for an ecological analysis. 


Hooker on his way to Cho-La and Yak-La pass to visit Chumbi valley across 
Nathu-La stopped at Laghep with Dr. Campbell on the 7th November, 1849. 
He with Campbell was arrested and humiliated. They were kept detained by 
Dewan of Sikkim Raj up to 22nd December, 1849. This led to the confiscation 
of the territory of Sikkim with Nepal on the west and Bhutan frontier up to 
Tista river with Terai forest on the cast. Hooker returned to Darjeeling via 


grcat Rangeet valley and thus failed to visit this part of Sikkim and study the 
flora. 


His arrest and subsequent release by the Sikkim Raj did not enable him to 
explore the vegetation of the Cho-La range particularly in the eastern wing 
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bordering Tibet. Although several notes appeared on the vegetation of 
Northern Sikkim very little information on the vegetation of this part of Sikkim 
is available. Sufficient specimens, however, were gathered by several collectors 
who visited this place from time to time. The writer and his collectors during 
nis explorations in these areas brought rich collections which have since been 
studied and the results incorporated in this book. 


This route is of particular importance from historical and political points 
of view as well, as this is the main route to the “Gate of Tibet’’ and it is the 
shortest route to reach the heart of Tibet vxa Nathu-La, or Jelap-La, Yatung, 
Paharijung, Gyantsie and Lhasa. In fact, this is the main trade route to Lhasa 
from Kalimpong. Our Prime Minister Shri Jawaharlal Nehru followed this route 
when he visited Bhutan in October 1958 with his daughter Shrimati Indira 
Gandhi. There is now a motorable road up to Sharab-Thong, about 2 miles 
below the peak of Nathu-La, the pass leading down to the Chumbi Valley 
in Tibet and on the right to Paro-Bhutan. 


The Alpine and sub-Alpine plants are very characteristic and strikingly 
different from those of Northern Sikkim. A proper sequence of succession from 
synecological point of view seems to be lacking and in some places wanting. 
This may be due to the climatic, edaphic and, last but not least, the biotic 
factors, as thousands of mules and their Tibetan masters daily pass by this route. 


This shortest route to the gate-way of Tibet runs across the Cho-La range 
in the eastern wing of Sikkim. It is only about 28 miles from Gangtok to Nathu- 
La via Karponang or Pusam (9,500 feet) and Changu (12,600 feet) and passes 
through picturesque valleys intersected by mountain torrents ending in the 
pass across an unimpressive snowfield at an elevation of 14,400. The other 
route is from Kalimpong (88°28’ E. Long. 27°5’ N. Lat.) to Jelap-La at 14,390ft. 
(88°52’ K. Long. 27°22’ E, Lat.). This is also an equally important trade route to 
Lhasa generally followed by the Tibetans until recently, although this route isa 
little longer than the Gangtok-Changu-Nathu-La route. It is easier to negotiate 
via the sacred Bidang lake and Kapup at an altitude of 13,000 feet. 
This route, which is motorable now beyond Changu lake, joins the 
forbidden land from Jelap-La. The famous Chumbi valley of Tibet can thus be 
reached after dropping down about 1,000 feet to the honey-coloured table-land 
of Tibet across the almost perpendicular sloping glaciers and snow- 
fields. A high way joining Kalimpong to Lhasa across the Chumbi valley and 
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then to Peking will open up new avenues of trade and cultural communications 
between India and China through Tibet. Indian and Chinese Governments, it is 
hoped will be looking forward to such an inter-communication in future. 


This floristic study of this wing of Cho-La range does not seem to have 
received proper attention of Hooker, Gammie and others. Hooker’s account 
of the physical features, the climatic and the meteorological records of the 
Sikkim range are, however, more or less applicable to this region as well and 
seem to influence, not to a small degree, the composition of the plant-community 
as indicated in Smith’s report on the “Alpine and sub-Alpine vegetation of 
South-East Sikkim.” 


The route begins from Kalimpong (4,100 feet) and ends in Jelap-La (14,390 
feet). But availing ourselves of the clear weather early morning, which is rather 
unusual in these parts, the author and his party reconnoitred a neighbouring peak 
rising up to 17,000 feet. The magnificent panorama of this part of the snowy 
ranges can conveniently be studied with reference to certain aspects of the 
climatic factors as illustrated in the wood-cut picture by Hooker: “It embraces 
nearly 100 miles of the snowy range, from far west in Nepal, to Kanchanjangha 
and its five sister-peaks, varying from 20,000 to 28,000 feet, and from which 
an unintercepted succession of snowy ridges sweeps round to east. The culminant 
points of this rise several to 21,000 and many to upwards of 18,000 feet. 
Chamalari, on the Tibetan plain, rears its head above the eastern amphitheatre 
of snows, at a distance of 80 miles. South-east are the sub-Himalayas of Bhootan, 
and all between the billowy mountain masses of Sikkim. South, the eye should 
have ranged over the plains of India, of courses of the Tees, the Konki, the 
Cosi, and the innumerable smaller streams which bebouch on the plain.”’ 
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CHAPTER VII 


Observations on the Fern and Fernallies of Darjeeling 
and the Sikkim-Himalayas 


THE Sikkim and Bhutan hill ranges more or less lie alongside the mountains 
forming the border land of China and Tibet. These spurs of the Eastern Himalayas 
are bounded on the west by Nepal, Tibet on the north and east and Bengal and 
Assam on the south. Innumerable gorges and deep valleys representing varied 
climatic conditions harbour different types of Fern flora in the hot and humid 
tropical parts, cool temperate hill sides and higher up even in the Alpine belt. 


The vegetation of these ranges of the East Himalaya as a whole is much 
influenced by the strong monsoon from the south and the moisture laden 
breezes of the upper layers of the atmosphere passing over the outer spur of the 
main range. There are three well-marked seasons in these mountains, namely, 
the rainy season July to October, cold season November to March, and the 
summer season from April to June. The full force of the monsoon strikes the 
outer hills, so that the outer slopes of the Singalilah range get the maximum 
limit of the rains.—The rainfall here and also in the far eastern spur 
in the Rongo hills is as high as 200’, while the inner ranges, partially 
protected, enjoy less rainfall—about 100” only. The configuration, the 
physiography, the altitude and the vegetation of these ranges are important 
agencies which modify rainfall. Consequently, in the Eastern Himalayas where 
the rainfall is very heavy and the humidity very great, these factors combined 
with temperature, light, edaphic and other favourable ecological conditions 
are very conducive towards the growth and development of such luxuriant 
fern and other vegetation. Moreover, the vegetation is also much influenced by 
elevation, wind, geological formation and biotic causes. Taking all the above 
factors and the data available on the climatic conditions the succession of fern 
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vegetation of these hill-ranges studied in the field and the herbarium are grouped 
under the following zones of altitudinal succession:— 


Feet 
Tropica] ae se ae .. 1,000-3,000 
Sub-tropical eS = .. 3,000-6,000 
Lower-temperate iis a .. 6,000-,8000 
Upper-temperate “6 nh .. 8,000-10,000 
Lower Alpine ‘is Se ..  10,000-13,000 
Higher Alpine a Pe .. 13,000-18,000 


There is no hard and fast demarcation lines of these zones as some of the 
species of the association of ferns in these areas either overlap or are absent 
even in the respective zones due to micro-climatic conditions or evidently 
actively operative biotic factors or some unknown physiographic or other causes 
which remain to be investigated. 


The Terai, skirting the base of the Himalayas, is an irregular belt which 
stretches from 200 to 1,000 feet in elevation. It is intersected by several 
rivulets with the Tista river on its eastern and the Mechi river on its western 
boundaries. Owing to the sheltered nature of the locality, being at the immediate 
base of the lofty mountains, with sufficient rainfall, this area is densely clothed 
with a peculiar mixed vegetation of the plains and the lower hill forests. A 
succulent character pervades the bushes and the herbs, large bamboos crest 
the surface, Shorea robusta, a timber tree of great commercial importance, forms 
the top canopy mixed with species of Dillenia pentagyna, D. indica, Lager- 
stroemia parviflora, Albezzia lebek, A. stepulata, Phyllanthus embelica, Termina- 
lia arjuna, T. chebula, T. belerica, Amoora rohituka, Sterculia alata and others. 
Climbers of Cucurbitaceae, Menispermaceae, Dioscoriaceae, Leguminosae and 
clustres of Convolvulaceae are abundantly found. The shady banks of pebbly 
streams traversing these areas are richly fringed with various species of ferns and 
the twining Lygodium pinnatifidum are often seen overhanging from the trees 
along the road-side. Polypodium multilineatum, Pteris biaurita, P. cretica, 
Pteridium sp., Asplinium, Dryopteris Polystichum, Athyrium, Gleichinia and 
representatives of other genera occur in groups here and there in the more or 
less open places to which sunlight has access. 


Tropical zones stretch from the plains into the Terai region ascending from 
500 feet to an elevation of 3,000 feet above sea level. In this belt there are 
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considerable variations in light, temperature, humidity, soil conditions and, 
last but not the least, the density of vegetation. The three well-marked 
stories of phanerogamic plant communities, namely, the lower herbaceous 
and shrubby association, the middle story of taller shrubs and smaller trees 
and the top canopy of large tall trees—hardly allow sufficient light to filter 
through and reach the ground for the proper development of the fern vegetation 
except along the fringes of the forests. Consequently, in such a tropical rain 
forest region the fern Flora is poorly represented. But abundant growth of 
species like T'richomanes, Lygodium, Dryopteris, Cyuthea, Pteris, Adiantum, 
Alsophila and others are, however, met with on the banks of more or less open 
streams and also in shady forest. 


A little further up, from about 3,000 feet, the sub-tropical forest-belt is 
reached which extends up to 6.000 feet. Gamble in his account of Darjeeling 
forests used the term middle hill-forest for this zone in contrast to the lower 
Tropical hill-forest. This belt is the most favourable for the growth of the ferns, 
and, in fact, pteridophytic vegetation here is the richest and very luxuriant. The 
trunks of the trees are often found overgrown with creeping and climbing ferns 
clasping the stems and branches with their rhizomes growing epiphytically 
densely clothed with lichens, liverworts, mosses and are often seen associated 
with several species of epiphytic orchids. There are as many as 30 
genera representing 110 species in this zone alone. The common 
genera met with are—Gleichenia (Dicranopteris), Dryopteris, Oleandra, Polypo- 
dium, Pteris, Contogramme, Nephrolepis, Cheilanthes, Asplenium, Alsophila, 
Trichomanes, Microlepra, Osmunda and Botrychium. The hills at an elevation 
between 4,000-6,000 feet get the maximum rainfall and during the rainy season 
the humidity is greater and more uniform than in the lower zone. This belt of 
what may be called the subtemperate rain forest is the ideal home of the ferns 
of Darjeeling and the Sikkim Himalaya. 


Species of ferns commonly found in this region are Gleichenia glauca (Thbg.) 
Hk., G. linearis (Burm.) Clarke, Drypteris flaccida (B1.) O. Ktze., Dryopteris 
sparsa (Ham.) Oktze., Dryopteris octhodes (Ktze.) C. Chr., Dryopteris unita 
(Linn.) Oktze., Polypodium leiorhizoma Wall., Polypodium membranaceum Don., 
Polypodium himalayense Hk., Polypodium hastatum Thbg., Pleris biaurita Linn., 
Pteris longifolia Linn., Cheilanthes farinosa (Forsk) KIf., Cheilanthes albomar- 
ginata Cl., Trichomanes auriculatum B1., Asplenium unilaterale Lam., Asplenium 
lacinvatum Don, Athyrium spectabile (Wall.) Pr., Alsophila glauca (B1.) J. Sm. 
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Microlepia platyphylla (Don.) J. Sm., Cyclophorus heteractis (Mett.) C. Chr., 
Davallip pulchra Don., Osmunda regalis Linn., Osmunda claytoniana Linn. 


A very noticeable feature of this forest is the presence of tripinnatifid tree 
Ferns in abundance, with their tall palm-like stem and _ foliage 
which can easily be distinguished from a distance. With ample moisture 
and mist enveloping these forests for few months, this belt is the most prolific 
in fern flora. 


Above this is the temperate belt from 7,000-12,000 feet which exhibits consi- 
derable variation in phanerogamic and pteridophytic vegetation. Quercus Betula, 
Rhododendron, Tsuga, Larix, Picea, Abies, Juniperus, Cotoneaster, Viburnum 
grow commonly in well-marked succession in an ascending order with a shrubby 
and gregariously growing herbaceous undergrowth of several fern communities 
more or less in open areas and hill-sides mixed with Rubus, Rosa, Viburnums, 
Cotoneaster, Berberts and others. The overhead cover of tall trees combined with 
dense thickets of Arundinaria, however, check the growth of ferns and other 
vegetation. 


Common genera and species found to grow in the open and along the hill- 
side are: Polystichum, Polypodium, Athyrium, Dryopteris, Cryptogramma, Pera- 
nema, Cheilanthes etc. Polypodium malacodon Hk., Polypodium ebenipes 
Hk., Polypodium  microrhizoma CBC., Polypodium _ trichomanoides 
Sw., Dryopteris sparsa (Ham.) Oktze., Dryopteris prolixa (Willd.) Oktze., 
Cheilanthes farinosa (Forsk) KIf., Afetteuccia orientalis (Hk.) Truv. Peranema 
cyathoides Don., Athyrium macrocarpum (B1.) Bedd., Pteris dectylina Hk., 
Polystichum prescottianum  (Wall.) Moore., Dryneria mollis Bedd., 
Polysticnwm angustifolium Sw., Botrychium lunaria (Linn.) Sw., B. lanuginosum 
Wall. 


In the lower Alpine belt between 10,000 and 13,000 feet the moisture 
decreases, but sufficiently humid sloping hill-sides crevices of rocks and shady 
ravines harbour «lwarf herbaceous fern flora, such as, species of Polypodium 
Polystichum, Woodsia, Cystopteris, Asplenium, Lepesorus, Athyrium and 
Nothochlaena, 


Higher in the upper Alpine belt owing to the fall in temperature the hill slopes 
have less herbage and only lithophillous ferns, such as Botrychium sp., Onychium 
sp., Woodsia Sp., Dryopteris sp., Cryptogramma sp., Vittaria sp., Polystichum 
sp., Asplenium sp., and others persist in this high altitude. 
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CHAPTER VIII 


Medicinal Plants of Darjeeling 
and the Sikkim-Himalayas 


THE medicinal and useful plants of this part of the Himalaya are fairly rich. The 
cultivated crops, particularly vegetables, are grown plentifully. Seed potato 
is a source of revenue. Cardamom, Rubia cordifolia, Aconites, Lycopodiums 
and other raw vegetable drugs are many, and serve as a perennial source of 
income to the population. Fruits—Bananas, Ananas, Papayas, Plums, etc., are 
abundant. Apples of good variety and quality are grown in Sikkim. But pears 
and peaches are not of good quality. The largest source of income comes from 
the Tea plantations in the Darjeeling and Dooars. Oranges of very good and 
special quality—known as Santra—Citrus reticulata are grown profusely in 
Sikkim and Darjeeling district and also Bhutan. They are sold in tons during 
October to January. A great possibility exists in utilising the Citrus peels and in 
the manufacture of Caffeine from Tea leaves and Tea wastes. This is now under 
consideration of the Government of West Bengal and Government of India. 
It might be possible to get co-operation of the Government of the U. 8. 8. R. Dr. 
Itskov, Director, Institute of Medicina] Plants, U. 8. 8. R., and Dr. Kibalchich, 
Director, Botanic Garden, Institute of Medicinal Plants, U. S. S. R., with their 
interpretor Mr. Popov, visited the plantations of tea, cinchona, and medicinal 
plants and impressed upon the workers and the Government the immense 
possibilities in utilising the tea leaves for Caffeine, and in the rich vegetable 
drugs of this part of the country. 


The medicinal plants of these hills have been clealt with by the author in 
his book on ‘Common Medicinal Plants of Darjeeling and the Sikkim- 
Himalayas’’. 


It is admitted on all hands that there are still many medicinal plants in 
these mountains among the different types of sub-tropical, temperate and alpine 
species whose medicinal value is not yet properly known to science and man. It 
may be realised that even if a single species of plant is discovered which is 
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efficacious in curing some ailment of human being or animal then all our labour 
in such a venture will be fully rewarded. 


Renewed searches for tracing newer and less known plants of genuine medi- 
cinal value both among the higher and lower order of the plant kingdom might 
yield results which would prove to be of greatest benefit to mankind. The 
successful cultivation in the Darjeeling district and the Nilgiris of Cinchona, 
the quinine-yielding plant of the Andes, and of Ipecacuanha, the Emetine- 
yielding plant of Nicaragua and Brazil, indicates it would be possible to culti- 
vate other plants also yielding such drugs as Morphine, Cocaine, Strychnine, 
Digitaline Ephydrine, Mandrogorine, Aconitine, Ergotine, Ergotometrine, 
Ergotoxin, Rauvolfine, Atropine, Cannabin, Hoyacyamine and Daturin yield- 
ing plants and similar plants which are well-known for their medicinal value. 


My researches in the mountains of the Sikkim-Himalaya for more than a 
quarter of a century convince me that many indigenous and some of the 
introduced and acclimatised plants of these hills are full of potentialities. But 
most of the indigenous drugs need proper investigation. The Ephedra— £. 
gerardiana var. sikkimentsis [now called E. saxatilis Royle var. 
stkkimensis (Stapf.) Florin, ] has been used profusely in these areas from time 
immemorial for the treatment of asthma. Chemical analysis of this drug 
has, however, shown rather poor ephidrene content due obviously to bad 
storage and the old age of the plant. The juice of the leaves of Plantago major is 
supposed to cure Pneumonia in early stages. Juice of the leaves of Drymaria 
cordata is efficacious in hayfever, head cold and throat trouble. The root of 
Dichroa febrifuga, as the name indicates, as also Chirata, has been used for curing 
without any after-effects, malaria and other fevers from very ancient times before 
quinine was introduced to India, and cultivated and made available in 
this part of the country. The use of Elsholizia blanda and Mahonia nepalensis in 
eye-trouble and eczema, the Rauvolfia— R. serpentina (root) in the treatment of 
high-blood pressure, insomnia and insanity, Psorelea corylifolia, Mussaenda 
frondosa and Abutilon indicum with some ingredients for treatment of leucoder- 
ma are some of the meclicinal herbs of great value. The common nettle Urtica 
parviflora (young inflorescence) is considered as a clearing and invigorating 
agent, and is profusely used in the hills by women after child-birth. The mature 
powdery spores from the cones of Lycopodium are used for stopping haemor- 
rhage after delivery. It is, therefore, high time for the medicinal plants of 
Darjeeling and the State of Sikkim to be thoroughly investigated. 
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In the study of the medicinal plants of the Eastern Himalaya the first step 
is to collect all such plants and then gather from different sources all available 
information on the use of the various plants. Such information may be correct, 
half correct or incorrect. Nevertheless, each species may be studied botanically, 
pharmacognostically, pharmacologically, chemically and lastly clinically. 
Collection work has already been done and some information has since been 
gathered but detailed scientific, chemical and clinical investigations need pro. 
longed research on the subject by botanists and chemists. Only after such tests 
can an authentic pharmacopoeia of the Indian plants gradually be prepared 
which will be much to the benefit of our country and humanity as a whole. 


The schemes for the cultivation of medicinal plants other than Cinchona 
and the expansion of Ipecac plantation are under the Medicinal Plants Com. 
mittee of the Government of West Bengal. This Committee was formed last 
year (1953) with Dr. B. C. Roy, the Chief Minister, West Bengal, as the Chairman, 
and the writer as the Member-Secretary. The Committee since then has set 
up a separate organisation with the author as the Director, and intends gradually 
to expand their activities and carry on researches on all the well-known indi- 
genous and other medicinal plants introduced and acclimatised as also those 
possible of introduction and acclimatisation in the country in all the aspects, 
namely, botanical, chemical, pharmaceutical, pharmacognostical and clinical. 
It is hoped in near future India will not only be independent of some of the 
drugs but might be in a position to export some of the products, and thereby 
take her legitimate share in the drug market of the world. 


Further information on the cultivation of the medicinal plants in the State 
of West Bengal is available in the author’s Brochure on the Medicinal plants 
published by the Government of West Bengal. 
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CHAPTER IX 


Alphabetical List of Plant Collectors in the Eastern Himalaya 
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22. 
23. 
24. 
25. 
26. 
27. 
28. 
29, 
30. 
31. 


— 
SOMA Kr WNP 


Anderson, Sir John. 
Anderson, Dr. T. 
Basu, S. 
Biermann, A. 
Biswas, K. 
Biswas, S. 
Brandis, D. 
Briihl, P. 
Burkill, I. H. 
Buchanon, W. J. 
Cave, G. H. 
Clarke, C. B. 
Cooper, R. E. 
Cousins, C. W. 
Cowan, J. M. and A. M. 
Craib, W. G. 
Gage, A. T. 
Gamble, J. 8S. 
Gammie, G. A. 
Ghose, B. 

Gould, B. J. 
Griffith, W. 
Hamilton, B. 
Hartlem, A. C. 
Hooker, Sir J. D. 
Hopkins, A. J. 
Hulbert, J. 
Kingdonward, F. 
King, Sir George. 
King’s collectors. 
Kurz, 8. 


32. 
33. 
34. 
35. 
36. 
37. 
38. 
39. 
40. 
41. 
42. 
43. 
44, 
45. 
46, 
47. 
48. 
49. 
50. 
ol. 
52, 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 


Lace, J. H. 
Lecaita, C. C. 
Lister, J. L. 
Ludlow, F. 
Meebold, A. 
Mitra, S. 

Modder, E. A. C. 
Mount Everest expeditions. 
Naskar, J. N. 
Nasker, H. P. 
Osmaston B. B. 
Pantling, R. 
Parker, A. 
Parkes, J. 

Prain, D. 

Prain’s collectors. 
Prodhan B. B. 
Riboo & Rhomoo. 
Rogers, C. G. 
Russel, PB. T. 
Sheriff, G. 
Smythe, Frank. 
Smith, W. W. 
Taylor George. 
Thomson, T. 
Townend, Mrs. J. 
Walsh, E. H. 
Watt, G. 

White, J.C. 
Young Husband, F. E. 


Abortion 


Accrescent 


Achene 


Acicular 
Actinomorphic 
Aculeate 
Acuminate 
Acute 


Adherent 
Adnate 


Adpressed 


Agglomerate 


Aggregate 
Albumen 


Amorphous .. 
Amplexicaul 


Anatropous .. 


CHAPTER X 


Glossary of Botanical Terms 


A 


imperfect development or non-development of an 
organ. 

increasing in size with age ; usually said of parts of 
the calyx or corolla that persist and enlarge 
after flowering. 

a small dry indehiscent 1-called 1-seeded fruit or a 
l-seeded indehiscent carpel of an apocarpous 
fruit. 

needle-shaped. 

divisible into similar halves by two or more planes. 

prickly ; beset with aculei. 

long pointed ; tapering to a point. 

evenly tapering and ending in a narrow angle, but 
without a prolongation. 

touching closely or broadly. 

said of dissimilar organs when congenitally united; 
touching closely or broadly. 

lying close throughout the entire length against the 
surface. 


‘heaped or crowded into a dense cluster, but not 


cohering. 

the nutritive substance found within the seed coats 
of some seeds outside the embryo. 

without definite form. 

said of a sessile leaf, or the base of a petiole when 
clasping the stem. 

said of an (inverted) ovule, 7.e., one with the 
micropyle close to the hilum, and the chalaze, 
at the opposite end, the axis of the ovule itself 
remaining straight. 


Angular 
Annual 
Annular 
Annulate 
Anther 
Antheridia 


Apex 
Apical,, 
Apiculate 
Appressed 
Arcuate 
Areola 
Articulate 


Aril, Arillus .. 


Asexual 
Axile 
Axillary 


Beak 
Berry 


Biconvex 
Bicornate 
Bifid 


Bilabiate 
Bilobed 
Binate 
Bipinnate 
Bisexual 


10 


having corner. 

plant lasting a year. 

ring-shaped. 

marked with rings. 

the part of a stamen that bears the pollen. 

certain producting organs supposed to be analogous 
to anthers or fecundative. 

top of a leaf or flowers. 

relating to the apex or tip. 

with a short pointed tip. 

lying flat against or together for the whole length. 

bent like a bow. 

an angular space with an elevated margin. 

composed of joints. 

an accessory seed-covering or an appendage 
growing from or about the hilum of a seed. 

without sex. 

relating to the axis. 

growing in an axil (the angle between stem and 
leaf). 


B 


a sharp tip like the bill of a bird. 

a simple fruit succulent throughout, without a 
stone, and generally with more than one seed. 

double convex. 

two horned. 

divided into two segments with a narrow sinus; 
two cleft. 

having two lips, a term usually applied to gamose- 
palous calyces and gamopetalous corollas. 

divided into two lobes. 

in pairs. 

twice pinnate. 

having both stamens and pistil in the same flower 
(hermaphrodite). 
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Abortion 


Accrescent 


Achene 


Acicular 
Actinomorphic 
Aculeate 
Acuminate 
Acute 


Adherent 
Adnate 


Adpressed 


Agglomerate 


Aggregate 
Albumen 


Amorphous . 
Amplexicaul 


Anatropous .. 
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CHAPTER X 
Glossary of Botanical Terms 


A 


imperfect development or non-development of an 
organ. 

increasing in size with age ; usually said of parts of 
the calyx or corolla that persist and enlarge 
after flowering. 

a small dry indehiscent 1-called 1-seeded fruit or a 
l-seeded indehiscent carpel of an apocarpous 
fruit. 

needle-shaped. 

divisible into similar halves by two or more planes. 

prickly ; beset with aculei. 

long pointed ; tapering to a point. 

evenly tapering and ending in a narrow angle, but 
without a prolongation. 

touching closely or broadly. 

said of dissimilar organs when congenitally united; 
touching closely or broadly. 

lying close throughout the entire length against the 
surface. 


>heaped or crowded into a dense cluster, but not 
cohering. 
the nutritive substance found within the seed coats 
of some seeds outside the embryo. 
without definite form. 
said of a sessile leaf, or the base of a petiole when 
clasping the stem. 
said of an (inverted) ovule, 7.e., one with the 
micropyle close to the hilum, and the chalaza, 
at the opposite end, the axis of the ovule itself 
remaining straight. 


Angular 
Annual 
Annular 
Annulate 
Anther 
Antheridia 


Apex 
Apical,, 
Apiculate 
Appressed 
Arcuate 
Areola 
Articulate 


Aril, Arillus .. 


Asexual 
Axile 
Axillary 


Beak 
Berry 


Biconvex 
Bicornate 
Bifid 


Bilabiate 


Bilobed 
Binate 
Bipinnate 
Bisexual 


10 


having corner. 

plant lasting a year. 

ring-shaped. 

marked with rings. 

the part of a stamen that bears the pollen. 

certain producting organs supposed to be analogous 
to anthers or fecundative. 

top of a leaf or flowers. 

relating to the apex or tip. 

with a short pointed tip. 

lying flat against or together for the whole length. 

bent like a bow. 

an angular space with an elevated margin. 

composed of joints. 

an accessory seed-covering or an appendage 
growing from or about the hilum of a seed. 

without sex. 

relating to the axis. 

growing in an axil (the angle between stem and 
leaf). 


B 


a sharp tip like the bill of a bird. 

a simple fruit succulent throughout, without a 
stone, and generally with more than one seed. 

double convex. 

two horned. 

divided into two segments with a narrow sinus; 
two cleft. 

having two lips, a term usually applied to gamose- 
palous calyces and gamopetalous corollas. 

divided into two lobes. 

in pairs. 

twice pinnate. 

having both stamens and pistil in the same flower 
(hermaphrodite). 
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Bivalved 
Blade 


Bract 


Bracteole 
Bulb 


Caducous 
Caespitose 
Calyx 
Campanulate 
Capitate 
Carpel 


Cauline 
Circinate 
Clavate 
Claw 
Coma 
Comose 


Compressed .. 


Concave 
Connate 


Contorted 
Cordate 
Coriaceous 
Corolla 
Crenate 
Cuneate 
Cuspidate 
Cyme 
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two valved (flats or door). 

blade of a leaf ; the extended portion of a leaf or 
petal. 

a rudimentary of modified leaf subtending a flower 
or an inflorescence. 

a small bract. 

a spout, usually underground stem, consisting of a 
short axis, bearing a bud or buds enclosed in 
fleshy scales or coats. 


C 


falling off very early. 

growing in tufts, with many stems from one root. 

the outer whorl of floral leaves. 

bell-shaped deeper than cupshaped. 

having a globose head. 

one of the component parts of a syncarpous or 
apocarpous pistil. 

pertaining to the stem. 

curled round, coiled or spirally rolled up. 

club-shaped. 

the narrowed base of certain petals. 

a tuft of soft hairs or cotton borne on seed. 

having a coma. 

pressed together. 

hollow. 

organs or parts of the same organ when congenitally 
united. 

twisted in one direction upon itself. 

heart-shaped. 

leathery, tough and thick. 

the inner whorl of floral leaves. 

with rounded teeth. 

wedge-shaped, acute angle at the base. 

tapering gradually to a sharp stiff point. 

an inflorescence of the definite or centrifugal type 
in which the main axis and all the lateral axis 
are each terminated by a flower so that the 
flowering proceeds from the centre outward. 


Cylindrical 


Cypsela. 


Deciduous 


Decumbent .. 


Decurrent 


Deflexed 
Dehiscent 
Dentate 


Denticulate .. 


Diadelphous 


Dichotomous 
Dioecious 


Didynamous. . 


Diffuse 
Disciform 
Disc or Disk 


Divaricate 
Dorsal 
Drupe 


Ellipsoid 
Elliptic 
Elongate 


elongated and with circular cross-section ; in the 
form of a cylinder. 

a dry inferior achene invested with the adnate 
calyx. 


D 


trees or shrubs which are leafless for a part of the 
year. 

inclined downwards. 

produced down, as a sessile leaf when the blade 
is prolonged below the insertion along the stem 
forming a winged appendage. 

bent downwards. 

the mode of opening of a capsule or of an anther. 

with margins cut into triangular salient teeth 
directed outward. 

minutely toothed ; having denticulation or diminu- 
tive teeth. 

stamens united by their filaments into two sets of 
bundles. 

forked equally. 

when the male organs are borne on one plant and 
the female on another. 

flower with two long and two short stamens, and 
also of stamens when they are such. 

widely spreading. 

depressed and circular, like a disc or point. 

an enlargement of the receptacle of a flower in the 
form of a cup or cushion, ring or glands. 

spreading widely apart. 

relating to or inserted on the back. 

a stone fruit, 2.e., one with a fleshy or pulpy peri- 
carp and bony or crustaceous endocarp. 


E 


a solid with an elliptical outline. 
oblong with rounded end. 
extended. 
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Emarginate .. 
Embryo 
Epigynous 
Epiphytic 
Exalbuminous 
Exerted 
Exosporium 
Extipulate 
Extrose 


Falcate 
Family 
Fascicled 
Fasciculate . 
Fastigiate 
Ferrugineous 
Filament 
Filiform 


Fimbricate or fimbriate .. 


Flagelliform 
Foliaceous 
Follicle 


Fulvous 
Furcate 


Gamosepalous 
Gelatinous 
Genus 


Geminate 
Geniculate 
Glabrescent .. 
Glabrous 
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with a notch at the apex. 

the rudimentary plantlet formed in a seed. 

growing on the pistill, apparently above the ovary, 

growing upon plants. 

without albumen. 

projecting outwards as anthers beyond the corolla, 

the outer membrane on the coat of a spore. 

without stipulate. 

applied to anthers that dehisce outwards, t.e, away 
from the axis of the flower. 


F 


scythe-shaped or sickle shaped. 

a group of co-related genera. 

in dense clusters. 

in little bundles from a common point. 

said of branches when parallel, clustered and erect. 

coloured to immitate iron-rust. 

the stalk of an anther. 

thread-like. 

having a fringe or border of fine thread like process. 

like a whip lash. 

of the form or texture of a leaf. 

a dry fruit, resulting from a single carpel opening by 
only one usually the inner suture. 

tawny ; orange yellow and gray mixed. 

forked. 


G 


having combined sepals. 

jelly-like. 

group of closely related species indicated by the 
first name of a plant. 

twin ; in pairs ; two side by side. 

bent abruptly ; like a knee. 

becoming glabrous. 

without hair of any kind. 


Glandular 
Glaucous 


Globose 


Hastate 
Herbaceous .. 
Hermaphrodite 


Heterogamous 


Hilum 

Hirsute 
Homogeneous 
Host 

Hyaline 
Hypogynous. . 


Imbricate 
Incise . 
Indehiscent .. 
Inflorescence 
Introrse 
Involucre 
Involute 


Keel 


Kernel 


having glands or relating to glands. 

a bushy grey colour, often covered with a fine 
bloom. 

nearly spherical. 


H 

spear-shaped. 

herb-like with succulent stem. 

bisexual, having both stamen and pistil in the same 
flower. 

flower heads when male, female, bisexual and neuter 
florets or any two or three of those, are borne 
on the same head. 

the place of attachment of an ovule or seed to 
the placenta or funicle. 

thickly covered with long and coarse hair. 

of the same kind, all of one nature or kind. 

a plant which supports a parasite or an epiphyte. 

transparent or translucent and colourless. 

inserted below the ovary. 


I 

overlapping. 

cut sharply and regularly. 

fruit—the pericarp of which does not open to 
discharge the seeds. 

the mode in which the flowers are arranged on the 
stem. 

anthers that are twined and open towards the axis 
of the flowers. 

a circle of bracts subtending a flower cluster. 

rolled inward. 


K 


the central dorsal ridge, like the prow of a boat, 
formed by the two anterior and innermost 
petals of a papilionaceous corolla. 

the inner part of a seed containing the embryo. 
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Lacerate 
Lacuna 
Laevis 
Lamellae 
Lamina 
Lanceolate 
Legume 


Lenticular 
Ligule 
Ligulate 


Linear 
Lip 


Lobe 


Lobulate 
Loculicidal 


Lunate 


Mammillate .. 


Membranous 
Monodelphous 


Moniliform 


Monoecious .. 


Mucronate 
Multifid 


Nerves 
Nut 
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L 


irregularly cleft as if torn or lacerated. 

a depression cavity or inter-cellular space. 

smooth, not rough. 

thin plates or membranes parallel to each other. 

the blade of a leaf. 

shaped like a lance-head. 

a fruit of a single carpel usually opening by both 
sutures when ripe. 

lens-shaped. 

anything shaped like a strap. 

strap-shaped, usuaily applied to the ray-florests 
of Compositae. 

narrower than lanceolate. 

one of the two divisions of a bilabiate calyx or 
corolla. 

any division of an organ or specially a rounded 
division or projection. 

divided into small lobes. 

a kind of dehiscence of a capsular fruit in which 
splitting takes place. 

crescent-shaped. 


M 


bearing Teat shaped processes. 

thin, pliable like a membrane. 

stamens united by their filaments, into one bundle 
forming a tube or column. 

necklace-shaped, contracted at regular intervals. 

unisexual with the male and female flowers on the 
same plant, with male and female organs on the 
game plant. 

abruptly terminating in a sharp point. 

cleft into many lobes or segments. 


N 


the principal lateral ribs of a leaf. 
a hard indehiscent one-seeded fruit. 


Obconical 
Obcordate 
Oblique 
Oblong 
Obovate 
Obovoid 
Obtuse 
Ochraceous .. 
Ochrea 


Opposite 
Orbicular 
Ovary 


Ovoid 
Ovate 


Ovule 


Panicle 


Papilionaceous 
Pappus 


Parastic 


Pectinate 


Pedicel 


Padicellate 
Peduncle 


Peltate 


O 

inversely conical. 

inversely cordate. 

one half larger than the other, unequal. 

much longer than broad. 

inversely ovate. 

a solid which is inversely egg-shaped in outline. 

blunt at the apex. 

ochre colour ; light yellow with a tint of brown. 

a membranous tabular stipule, forming a sheath 
round the stem. 

set in pairs in opposite side of a stem, 

flat with the outline circular or nearly so. 

that portion of the pistil which includes one or 
more cavities or cells containing one or more 
ovules. 

egg-shaped. 

egg-shaped in outline with the broad end towards 
the base ; of the shape of the longitudinal section 
of hen’s egg. 

the embryonic seed in the ovary. 


P. 


a compound inflorescence in which the main axis 


is racemose and the secondary and tertiary 
ramifications are racemose or not. 

butterfly like. 

the hairy tuft of the fruit on the Compositae and 
similar dry indehiscent fruit. 


growing on or in and living upon another plant or 
animal. 


pinnatifid with narrow close segments, like the 
teeth of a comb. 


the ultimate stock supporting a single flower in an 
inflorescence. 


having a foot or stem. 


the stock supporting a solitary flower or fruit or a 
cluster of flowers or fruits. 


shield-shaped. 
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Pentamerous 


Perianth 
Pericarp 


Persistent 
Petal 
Petiole 
Peliferous 
Pilose 
Pinnae 


Pinnate 
Pinnatifid 
Pistil 


Pistillode 
Placenta 


Plumose 


Pod 
Pollen 


Posterior 


Pubescent 
Pulvinate 
Punctate 
Pungent 
Pyriform 


Quadrangular 
Quadrate 
Quinquefoliate 
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having the members in each whorl of the flower in 
fives. 

a floral envelop. 

the portion of the fruit formed of the walls of the 
ovary and whatever adheres to it inclusive of 
and outside the seed. 

remaining attached. 

one of the divisions of the corolla. 

the stalk of a leaf. 

bearing hairs, hairy. 

hairy. 

the primary division of a bipinnate or tripinnate 
leaf. 

a compound leaf is so called when the leaflets are 
arranged on either side of a common axis. 

deeply pinnately lobed to about half way down. 

the female organ of a flower consisting normally of 
ovary, style and stigma. 

a rudimentary or barren pistil. 

that portion of the interior of an ovary on which the 
ovules are borne. 

feathered branched on either side like the plume or 
wages on the shaft of a feather. 

a dry dehiscent many-seeded fruit. 

a minute powder-like grain contained in the anther 
cell. 

that part of a flower which is nearest to the axis 
of inflorescence. 

covered with short, soft, straight hairs. 

cushion-shaped. 

dotted with small punctures or glands. 

tapering gradually to a hard, sharp point. 

pear-shaped. 


Q 


four-cornered. 
square. 
with five leaflets. 


Raceme 


Rachis 


Ramulus 
Radical 
Ray 
Receptacle 
Recurved 
Reflexed 
Regular 


Reniform 
Replicate 


Reticulate 


Rhizome 


Rhomboid 


Rostrate 
Rugose 


Saccate 
Sagittate 


Scalariform .. 


Scabrous 
Scrobiculate 
Scape 
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R 


an inflorescence of the idefinite kind in which the 
flowers are borne on pedicels or more or less the 
same length along a single undivided axis or 
rachis. Flowers growing towards the centre 
(centripetal). 

the principal axis of a pinnate leaf or of an inflo- 
rescence. 

a small or secondary branch. 

the axis of an embryo below the cotyledons. 

one of the radiating branches of an umbel. 

the torus of a flower. 

curved backward or downward. 

bent abruptly backward or downward. 

symmetrical, generally the petals or perianth 
segments alike in size and shape. 

kidney-shaped. 

folded back. 

having the veins connected together like the meshes 
of a net. 

an underground or prostrate stem of root-like 
appearance with an apical growing point which 
sends of roots at the nodes and bears like a true 
stem, buds, leaves or scales. 

with four sides more or less and the lateral angle 
obtuse. 

terminating with a beak. 

full of wrinkles. 


S 


sac-shaped ; baggy. 

shaped like an arrow head. 

barred or crossed like the rounds of a ladder. 

very rough to the touch owing to short-stiff hairs, 

marked with little pits or depressions. 

a leafless and generally unbranched flowering stem 
rising from the ground. 
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Scarious 


Secund 
Sepal 


Septicidal 


Septum 
Seriate 
Serrate 
Serrulate 
Sessile 
Seta 
Sheath 
Shrub 
Simple 
Sinuate 
Spathulate 
Spike 


Spikelet 
Spinose 
Stamen 


Staminode 
Stellate 
Sterile 
Stigma 


Stipule 
Stone 
Striate 
Style 


Subulate 
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thin, dry membranous, somewhat stiff and not 
green. 

when parts of organs are all directed to one side. 

one of the segments of the calyx, especially when 
not combined. 

a form of dehiscence of a ripe carpel when it opens 
through lines of junction of the carpels. 

Partition or division. 

in rows traverse or lengthwise. 

toothed like a saw. 

minutely serrate. 

without a stalk. 

a bristle or bristle-shaped body. 

a closely fitting tubular or enrolled case. 

a woody plant of small size. 

undivided. 

with an irregular deeply wavy margin. 

shaped like a spathula ; spoon-shaped. 

a racemose inflorescence bearing sessile flowers on 
an undivided axis. 

a secondary spike. 

furnished with spines or of a spiny character. 

a male organ of a flower, consisting of a filament 
and an anther. 

an abortive or antherless stamen. 

star-shaped. 

barren ; destitute of fruit or fruit-bearing cells. 

that part of the pistil which is specially adapted 
for the reception of the pollen for the fertiliza- 
tion of the ovule. 

an appendage of a leaf, usually one on either side 
of the petiole. 

the hard endocarp of a drupe. 

marked with longitudinal lines or minute furrows. 

a stalk-like outgrowth from the summit of the 
ovary supporting the stigma. 

shaped like a cobbler’s awl, narrow, tapering and 
somewhat stiff ; awl-shaped. 


Succulent 
Syngenesious 


Tap-root 


Tegument 
Tendril 


Terete 
Ternate 
Testa 


Thalamus 
Tomentose 


Torulose 
Torus 
Trichotomous 
Truncate 
Tuber 


Tuberculate . . 


Turgid 


Undulate 
Unisexual 


Vagina 
Valvate 


Variety 
Verrucose 
Versicolar 
Ventral 


with abundant cellular tissue full of juice. 
stamens united by their anther as in Compositae. 


T 


primary root resulting from the direct prolongation 
of the radicle. 

a covering or membrane. 

a slender process usually belonging to the axis as 
serving as a support in climbing. 

cylindrical, rounded in cross section. 

arranged in threes in a cluster or whorl. 

the outermost coat of a seed ; the hard outer cover- 
ing of a seed. 

that part of the axis of a flower which supports 
the floral whorls and the pistil. 

covered with short, soft, rather dense more or less 
tangled hairs. 

almost synonymous with moniliform. 

same as thalamus. 

dividing in threes. 

as if cut off at the end. 

a thickened modification of underground stem 
bearing buds or eyes. 

covered with wart like projections or excrescence. 

swollen and more or less firm. 


wavy. 
one sex. 


Vv 


a sheath, sheathing. 

with the margines of the members of a whorl only 
meeting without overlapping. 

a sort of modification subordinate to species. 

irregularly swollen at intervals. 

changing colour or of more than one tint or cclour. 

lower surface of flattened ribbon like thalli. 
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Verticillate .. 


Vesicle 
Villose 


Whorl 
Whorled 
Wing 


Zygomorphic 
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arranged in whoris. 
a small bladder or air cavity. 


more or less thickly covered with long soft simple 
hairs. 


W 


a collective name for all similar members that are 
arranged in a circle round an axis. 

disposed in whorls. 

any thin membranous appendages. 


Z 


capable of being bisected into similar halves by a 
maidan plane only. 
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106 Lange Nieuwstreat Utrecht 
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Bankers : Messrs. Viaer X Kol, Utrecht 
Telephone : (030 15891. 


Dr. K. BISWAS, 
Old Hindusthan Buildings 
P. O. Dharamtala 
CALCUTTA-13—INDIA. 


D. O. No. 1188 


Dear Dr. Biswas, 


I think you were quite wise under the present circumstances to use the 
Hooker nomenclature for your Flora of Darjeeling. Provided you explain in 
your introduction quite clearly that you have accepted Hooker’s classification 
and nomenclature for purely pragmatical reasons. I do not see that anybody 
can find fault with it. After all the main purpose of nomenclature and classi- 
fication is to be readily understood. A wholesale revision of the nomenclature 
and classification of the Flora of India is a major work requiring much study of 
types and literature. Since such a study is obviously impossible for you at the 
moment J heartily concur with the solution adopted by you, I hope that you 
will send your Flora to Taxon so that we may announce it in our News and Notes 
column. 


With kind regards, 


Yours sincerely, 


(Sd.) F. A. STAFLEU. 


Question of Nomenclature was referred to Dr F. A. Stafleu who confirmed my decetion. 


CHAPTER XI 


Sysiematic enumeration of the species 


In THIS treatise the system of classification of Bentham and Hooker has been 
adopted in general. The specific names adopted in the Flora of British India by 
Sir J. D. Hooker have mainly been followed with slight modifications here and 
there in the light of the International Code of Botanical Nomenclature. Many 
specific names, however, need modification as a result of the latest taxonomical 
researches. The systematists and taxonomists may, therefore, follow the names 
since modified. But the question of adopting the so-called up-to-date names is 
always kept open for the botanists and taxonomists to come to their own 
conclusion. The main point is the correct determination ofthe species and 
accurate description of the plant as mentioned in this book. This has been done 
with reference to the Herbarium and the literature available in the Herbaria, 
particularly of the Royal Botanic Garden, Kew, the Indian Botanic Garden, 
Calcutta, and the libraries in India and abroad. The two well-known genera 
of the most attractive flowering plants, namely, Rhododendron and Primula of 
the Temperate and Alpine Himalayas have been more exhaustively treated in 
the light of the monographic works on these genera. 


No keys to the species have been given for the simple reason that the plants 
mentioned in the book do not form a complete flora, although almost all the 
common species found in Darjeeling and the Sikkim-Himalayas have been 
incorporated. Some of the rarer and doubtful species have, however, been left out 
for obvious reasons, and will be added from time to time in future. Moreover. 
subsequent discovery of new species by Kingdon-Ward, Ludlow, Sherrif, Taylor, 
Smith, Fletcher, Cowan, Biswas and others and also, of late, by the British, the 
Amaricans, the Swiss, the Chinese and the Japanese botanists botanising in these 
areas or in the neighbourhood resulted in the enrichment of the ever increasing flora 
of the Sikkim. the Nepal, Assam border (N.E.F.A.) and the Bhutan hills. Any key 
which may be drawn up at this stage, therefore, would require constant change 
not only with reference to the new additions but also alterations made in the 
systematic position of the species by taxonomists and monographers. Keys given 
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in the “Flora of British India’’ and other old floristic publications are sometimes 
vague, overlapping and confusing. Nevertheless, the generic and specific keys 
are very helpful fcr general purpose and may be consulted with advantage, 
Generic keys to the families are given not only in the “Flora of British India” by 
J. D. Hooker but also in many other subsegent, standard works on the classifica- 
tion of plants. Hence, generic keys have also been omitted to reduce the bulk 
of the book. But the descriptions of the genera have been given for ready refer. 
ence to generic characters of the different species described. Measurement has 
been given in feet and inches to facilitate consultation of the Flora of British 
India and older floristic works. Diagnostic characters of each and every species 
have been given in italics. Students of botany will thus have a good opportu- 
nity and advantage of training and exercise in drawing up their own specific 
keys from these distinguishing characters. They will thus be able to be more 
familiar with the plants to be studied. The general characters of the leaves and 
flowers of the species have not been mentioned in the specific description of 
some of the plants dealt with, as such characters are already incorporated in 
the generic description of one or two species recorded under some of the 
smaller genera. 


Under the ‘“Habitat’’, local distribution in Darjeeling and Sikkim-Himalaya, 
as also further east, has been incorporated. In some species ecological condi- 
tions in general have also been mentioned, while in others the occurrence of the 
particular species in the locality noted is indicative of the local habitat, 
ecological, edaphic and climatic conditions. The altitude is given in feet and 
also in meters approximately within brackets as observed in the field and 
recorded in literature. 


Family—RANUNCULACEAE. 


Herbaceous, rarely shrubby plants. Leaves alternate, or opposite, usually 
divided; petiole dilated, forming a sheath half clasping the stem. Sepals dis- 
tinct, usually 5, often petaloid, generally imbricate in aestivation, sometimes 
valvate; petals 3-15, distinct, sometimes wanting; stamens indefinite, distinct, 
hypogynous; anthers adnate. Carpels free 1-celled numerous. Fruit consisting of 
numerous-seeded achenes, sometimes baccate or follicular, 1/2-valved. Seeds 
albuminous. 


Genus—ANEMONE Linn. 


Perennial herbs. Leaves radical, lobed or divided. Flowers on 1 or more 
flowered simple or branched scapes; involucre 3 partite, bracts free or connate. 
Sepals 4-20, petaloid, imbricate; petals O; stamens many, outer sometimes 
deformed or petaloid. Carpels many; ovule 1, pendulous. Fruit a head of sessile 
achenes, with short or long naked or bearded styles. 


ANEMONE OBTUSILOBA Don. 

Densely tufted, glabrate or softly hairy. Root-stock clothed with old leaf- 
sheaths. Radical leaves many, stalked, suborbicular, deeply cordate; segments 
broad, cuneate, variously cut and lobed, rarely shortly petiolate. Scapes 6-12 in., 
1/3-flowered; invol. leaves 3-fid. Flowers } to 14 in., white, bluish, purplish 
or golden; pedicels long, slender, sepals silky outside, generally lead-coloured 
near the claw. Achenes strigose, rarely glabrous. Very variable in size, hairi- 
ness, and colour of flower. 


Habitat: Darjeeling and Sikkim Temperate and Alpine Himalaya; from 
Kashmir to Sikkim. Abundant in valleys and hill slopes. The meadows in front of 
the Tonglu and Sandakphu bungalows present a blaze of white and blue coloured 
flowers all round. It often forms a dominant ground flora on the hill slopes 
from 10,000 feet (3,000m.) and above up to 12,200 feet (4,000m.) 


ANEMONE VITIFOLIA Ham. and D.C. 


Stem 1-3 feet, stout, erect, branched. Radical leaves 4-8 inches, deeply 5- 
lobed, glabrous above, densely tomentose beneath; lobes sharply lobulate and 
cut. Invol. Leaves petiolate, like the radical. Flowers 11-2 inches diameter, white, 
in decompound cymes; lateral peduncles involucellate; sepals 5-8, silky outside. 
Achenes in large heads. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, 5,000 to 10,000 feet 
(2,000 to 3,500m.), Sikkim; found mainly confined to the inner ranges. Grown in 
the Lloyd Botanic garden and other gardens in Sikkim. 


_ Two other alpine Sikkim Himalayan speceis, namely, A. rupestris wall., which 
is very likely a form of A. obtusiloba, and A. demissa H. f. and T., with 3-6, 
1 inch diam. bluish flowers ascend up to or above 15,000 feet. 
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ANEMONE GRIFFITHII d. f. and T. 
A small plant. Leaves 3-partite; segments cuneate at the base, tapering 


upwards to a point, 3-lobed; lobes inciso-crenate. Flowers white or pinkish, } 
inch in diam. 


Habitat: Darjeeling, Sikkim and other places in Temperate East Himalaya, 
common in Lachen Valley in Sikkim, 7,600 feet (2,500m.) and above. 


Genus—ACONITUM Linn. 

Perennial erect, rarely twining, herbs. Leaves palmatipartite, rarely entire. 
Flowers irregular, racemed, blue, purple, white or yellow; sepals 5, petaloid, 
posterior (helmet) vaulted, the rest flat, 2 anterior narrower than the lateral; 
petals 2-5; 2 posterior clawed, limb hooded and enclosed in the helmet, 3 lower 
small or obsolete; stamens many. Follicles 3-5, sessile. Seeds many; testa spongy, 
rugose or wrinkled. 


The root-tubers of almost all the species of this genus are poisonous, and 
used for medicinal purposes. 


ACONITUM FEROX Wall. 

Stem 3-6 feet, puberulous, leafy. Leaves 3-6 inches; lobes cuneate—ovate, 
incised. Raceme 6-12 inches, simple on sparingly branched below, tomentose; 
pedicels 1-2 inches, thickened at the top; bract pinnatifid; bracteoles linear. 
Flowers large, pale dirty blue; helmet about twice as long as high. Follicles 5, erect, 
usually densely villous, rarely glabrous. 


Habitat: Darjeeling and Sikkim Temperate, Sub-alpine Himalaya, from 
Sikkim to Garhwal. Altitude 12,000 to 14,000 feet (3,000 to 4,500m.) common 
both in Singalila and Chola ranges. The roots are used for medicinal purposes. 
Tuber is highly poisonous. 


ACONITUM PALMATUM Don. 

Stems 2-5 feet, leafy, glabrous. Leaves 4-6 inches diameter, sinus shallow; 
segments cuneate-ovate, deeply sharply cut; petioles long. Flowers large, greenish- 
blue, pedicels long; helmet rather higher than broad. Follicles 5, 1-1}. long, 
glabrous. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Sikkim to 
Garhwal. Altitude 7,500-9,700 feet, (2,500m. to 3,200m.). This is common in 
Singalila range in and about Tonglu and Sandakphu. 


There is some controversy with regard to occurrence in India of Aconitum 
napellus Linn. This species according to some monographer of the genus does 
not occur in India. But Hooker mentions possibility of an Indian variety 
occurring in the sub-alpine belt. Some of the plants examined by the writer in 
the field and the Herbarium seem to be very near to A. napellus. It is therefore 
quite likely that an Indian variety or form of A napellus grows also in gub- 
alpine Darjeeling and Sikkim-Himalaya. 
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Aconitum ferox Wall. 


No Aconitum species was recorded from Central Nepal by Dr. Siro Kitamura 
and his collaborators during their Nepal mountaineering expedition. 


A. uncinatum Linn., at 9,000 feet. (Lachoong) with Twining stem and 
yellowish or bluish green flowers; A. luridum H. f. and T., at 14,000 feet, with 
simple erect stem and dull red flowers, are occasionally met with in inner 
temperate, sub-alpine and alpine hill slopes. A. heterophyllum Wall. is also 
fairly common in temperate areas between 8,000 and 13,000 feet. 


Genus—CIMICIFUGA Linn. 

Erect perennial herbs. Leaves 2-5, ternately divided. Flowers in long slender 
racemes, regular. Sepals 4-5, deciduous, petaloid; petals (or transformed 
stamens) 1-8, small, clawed, 2-horned at the tip; stamens many, filament slender. 
Carpels 1-8, many-ovuled. Fruit of many-seeded follicles. Seeds compressed, 
testa smooth or scaly. 


CIMICIFUGA FOETIDA Linn. 


Stem 3-6 feet, leafy, branched, glabrous below, tomentose above. Leaflets 
2-3 inches, pale beneath, terminal often 3-lobed. Racemes rarely simple. Flowers 
small, yellowish. Petals more or less 2 fid. Follicles 4-8, 4 inch long. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Sikkim to Bhutan 
to Kashmir. Altitude 7,500-12,000 feet (2,500 to 3,000m.). 


This species is popularly known as ‘“‘bugbane”’ in Europe. It is a vermifuge. 


Genus—CLEMATIS Linn. 

Perennial plants with opposite simple or trifoliolate leaves, with a terminal 
leaflet. Involucre none, or calyciform. Flowers panicled; sepals 4-8, petaloid 
valvate in aestivation, coloured and petal-like, petals wanting; stamens 
numerous, l-seeded, terminated by a long feathery tail. 


CLEMATIS SMILACIFOLIA Wall. 


A tall, glabrous, woody handsome climber. Leaves 3-10 by 1-7 inches, rarely 
once ternate, upper smaller, narrower and cuneate at the base. Panicles 6-12 inches. 
Flowers 1-14 inches diameter; sepals 4-5, coriaceous, oblong, at length reflexed, 
outside dull brown tomentose, inside deep purple; filaments membranous, linear, 
glabrous, inner shorter with longer anthers; connective produced. Achenes 
flat, pubescent, margins broad. 


Habitat: Darjecling and Sikkim-Himalaya from Sikkim eastwards, ascending 
to 5,000 feet (1,500 to 2,000 m.) in Khasia Hills. 


CLEMATIS CONNATA DC, 
A large woody climber, young parts with scattered hairs. Leaflets 3-7 distant, 
2-4 inches, petioles cuneate at the base, broadly ovate-cordate, coarsely serrate or 
sub-3-lobed. Flowers in many flowered panicles. Sepals oblong, sub-acute, 


pubescent outside, not ribbed, densely tomentous inside. Filaments narrow-linear 
below, hairy, anthers short. 
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_ Habitat: Darjeeling and Sikkim Temperate Himalaya; from Hazara to 
Sikkim, altitude 4,000 to 10,000 feet (1,500 to 3,200 m.). 


CLEMATIS NAPAULENSIS DC. 

A slender nearly glabrous climber. Leaflets 1-2 inches, elliptic-lanceolate, some- 
temes very narrow, entire toothed or 3-lobed, 3-nerved, lateral oblique. Flowers 
many, pedicels shorter than the leaves; bracts forming a 2-lipped cup, in which 
the bud 1s sessile; sepals 4, oblong, silky outside; filaments glabrous, tapering 
from a broad flat base; anthers short. Achenes flat, margined, hairy. 


Habitat: Darjeeling and Sikkim Temperate Himalaya from Garhwal to 
Bhutan, altitude 6,000 to 7,500 feet. (2,000 to 2,500m.). 


CLEMATIS MONTANA Ham. 

A woody climber, branches angled, silky; leaves long petioled, tripartite; 
leaflets ovate, acute or acuminated, coarsely toothed or lobed. Flowers large 2-4 in. 
diam., white pinkish or yellowish fragrant; sepals 4 elliptic or ovate, white, 
glabrous or hairy outside; pedicels equalling or longer than the leaves; stamens 
shorter than the sepals; filaments smooth, narrow, ligulate, glabrous; achenes 
silky, with long tails. 


Habitat: Darjeeling and Sikkim Temperate Himalaya from the Indus to the 
Brahmaputra, ascending to 12,000 feet, abundant always above 8,500 feet 
(2,500m.) in Sikkim; Khasia Hills, Assam, above 4,000 feet. 


CLEMATIS BUCHANANIANA DC. 

A large woody climber. Leaflets 5-7, 2-3 inches, broadly ovate or subordicular- 
cordate, obtuse or acute, coarsely serrate or 3-5 lobed. Flowers 2-3 inches diameter, 
cream coloured, in branched many-flowered panicles, often sweet-scented; sepals 
linear, oblong, many-ribbed, tomentose on both surfaces; filaments densely hairy; 
anthers elongate. Achenes densely hairy. Very variable, several (3) varieties are 
recorded. 


Habitat: Throughout Darjeeling and Sikkim Temperate Himalaya, altitude 
5,000 to 10,000 feet (2,500 to 3,000 m.). 


CLEMATIS GOURIANA Roxb. 

An extensive climber, young parts pubescent. Leaflets membranous, ovate- 
oblong or cordate, acuminate, shining above, sometimes pubescent beneath. 
Panicles usually exceeding the leaves. Flowers smaller }-$ inch diameter, 
yellowish or greenish white; sepals obovate or oblong, revolute, puberulous, 
edges tomentose. Filaments narrow-linear. Achenes narrow, oblong, hairy. 
It is very variable; two forms with many intermediates are widely diffused, one 
with larger leaflets tomentose below and less shining above and the other with 
leaves glabrous on both surfaces. 


Habitat; Common in Darjeeling and Sikkim. Generally occur in the hilly 
districts from the Western to the Eastern Himalaya, altitude 1,000 to 5,000 
feet (300 to 1,700 m.). 
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CLEMATIS PUBERULA 4k. f. and T. 


Climbing stem deeply grooved, slender, downy. Leaflets membranous, 1-1} 
inches, ovate-lanceolate, entire or remotely toothed, pubescence scattered. Panicles 
shorter than the leaves; pedicels slender. Sepals 4 inch, linear, oblong, acute, 
3-nerved, silky outside. Filaments narrow, linear; anthers short. Achenes silky. 


Habitat: From Darjeeling and Sikkim, also in the Western Temperate 
Himalaya, from Simla to Garhwal; Khasia Hills, altitude 2,000 to 4,000 
feet (700 to 1,400m.) 


CLEMATIS ACUMINATA DC. 


A large, woody, slender, branched climber. Leaflets 3-5 inches, ovate or 
ovate lanceolate, acuminate, shining, quite entire or minutely distantly toothed. 
Flowers 1-14 inches diameter, in decompound (sometimes few flowered) 
panicles; sepals oblong-lanceolate, more or less pusescent outside, suberect or 
spreading; filaments narrow linear, ciliate with long spreading hairs throughout. 
Achenes silky. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Garhwal to 
Bhutan ; Mishmi and Patkey ascending from 4,000 to 7,000 feet (1,200 to 
2,400 m.), upper Assam. 


CLEMATIS GREWIAEFOLIA DC. 


A large woody very tomentose climber. Leaves simply pinnate. Leaflets 3-5, 
3-4 inches, broadly ovate-cordate, more or less serrate, usually deeply 5-lobed. 
Panicles many-flowered. Sepals 14 inches, oblong, densely tomentose outside, 
pubescent inside. Filaments 1 inch, narrow, linear below, covered with soft 
spreading hairs; anthers very long, narrow, twisted after flowering. 


Habitat: Darjeeling and Sikkim Temperate and Subtropical Himalaya. 
Occurring sporadically in open forest, 5,000-6,000 feet (1,700 to 2,000 m.). 


Genus—NARAVELIA JU. 


Climbing shrubs. Leaves 3-foliolate, terminal leaflet generally transtormed 
into a tendril. Flowers in axillary 1-flowered peduncles; sepals 4-5; petals 
6-12, narrow, longer than the calyx. Achenes narrow, long stipitate, with long- 
beared styles, 
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NARAVELIA ZEYLANICA DC. 


A climbing shrub. Leaflets usually cordate at the base, entire or carsely 
toothed, often tomentose below, sometimes pubescent on the nerves only. 
Flowers 3-3 inch diameter, yellowish white; sepals pubescent outside, twice as 
long as the glabrous petals. 


Habitat: Tropical forests of the Darjeeling and Sikkim Himalaya, from 
East Nepal eastward, plains of Bengal and Assam; a very common climber on 
trees, throughout the lower hill forests in the Terai and Duars, ascending up to 
2000 feet and above (100 to 700m.). 


OXYGRAPHIS Bunge. 


Dwarf perennial glabrous stemless plants, with 1-flowered scapes. Leaves 
entire. Flowers regular, yellow; sepals 5, persistent, enlarged after flowering; 
petals 10-15, with a nectariferous pit on the claw; stamens many. Achenes 
many, membranous, in a globose head, beaked by the straight subulate persis- 
tent style. Seed erect. 


OXYGRAPHIS POLYPETALA 4H. f. and T. 


Small, tufted; roots fibrous. Leaves 1/3-2 inches diameter, orbicular, crenate- 
lobed, membranous, base cordate, sometimes with 3 crenate lobes. Scapes 2-4 
inches, several weak. Flowers 1 inch diameter, golden yellow. Petals oblong- 
spathulate. 


Habitat: Alpine Darjeeling and Sikkim Himalaya, also occurring all over 
Alpine western Himalaya from Kashmir to Kumaon hills. This is one of the 
most common attractive species of Alpine plants with beautiful yellow flowers 
eccurring between 12,000 to 15,000 feet (4,000 to 5,000 m.) in crevices of 
rocks, moraines, alpine screes and open hill sides too. 


CALTHA Linn. 


Herbs with stout creeping rootstocks. Leaves chiefly radical, ovate or cordate. 
Flowers few, terminal, regular, white or yellow; sepals 5 or more, petaloid, 
deciduous, imbricate; petals O; stamens many. Carpels several, sessile. Follicles 
many, many-seeded. Seeds many, 2-seriate, with a prominent raphe and thick 
funicle. 
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CALTHA SCAPOSA JH. f. and T. 

Branched leafy gregorious species of marshes; rootstock densely fibrous. 
Leaves all redical, 1-14 inches diameter, reniform or deltoid, long-petioled, obtuse, 
base deeply cordate, entire or finely repand-crenate. Scapes many, 3-6 inches. 
Flowers 1 inch diameter; yellow; sepals 5-6, oval, somewhat persistent. Follicles 
many, stalked. 


Habitat: Eastern Alpine Darjeeling and Sikkim Himalaya, in marshes. 
C. palustris Linn. is very common in shallow pools in Kashmir ; often 
occurring in groups, altitude 15,000 to 17,000 feet (5,000 to 7,000m.). 


Genus—RANUNCULUS Linn. 

Herbaceous plants, with annual or perennial roots. Leaves mostly radical, 
cauline ones seated at the base of the branches or peduncles. Flowers white or 
yellow. Sepals 5, not free at the base, deciduous; petals 5, rarely 10. Achenes 
ovate, pointed, somewhat compressed. Seeds erect. 


RANUNCULUS LAETUS Wall. 


An erect appressedly hairy herb. Rootstock woody. Stem 1-2 feet, usually 
much branched, many-flowered; hairs white. Radical leaves 2-4 inches diameter, 
d-partite segments cuneate-obovate, deeply cut; cauline sessile. Flowers 1 inch in 
diameter; sepals villous. Achenes many, in globose head, oval, margined, rather 
large; style short straight, broad at the base. 

Habitat: Darjeeling and Sikkim Temperate Himalaya extending to 
Western Tibet, altitude 5,000 to 8,000 feet (1,700 to 2,700m.) 

RANUNCULUS CYMBALARIA Pursh. 

Rootstock with long rooting runners; stem O. Leaves }-} inch diameter, 
base rounded or slightly cordate. Scape erect, leafless, 1/8 flowered; bracts at 
the forks, linear. Flowers }-1/8 inch diameter; sepals spreading or reflexed. 
Achenes many, small, obovate, compressed, gibbous at the back, sides longi- 
tudinally 3-ribbed; beak straight or hooked. Variable in foliage and form of 
heads of fruit, and stolons sometimes absent. 

Habitat: A typical Darjeeling and Sikkim sub-alpine and alpine species; 
extending to West Tibet; between 7,000 and 17,000 feet (2,400 to 5,500m.) 
occasional in upper alpine, Sikkim. 

RANUNCULUS DIFFUSUS Linn. 

Perennial, covered with spreading hairs; nodes at times rooting. Leaves 

softly hairy, segments cuneate, of lower leaves often stalked. Peduncles 1-flowered, 
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terminal or leaf-opposed. Flowers 4-1 inch in diameter; sepals hairy. Acheneg 
ovate, compressed, with an intramarginal rib at a variable distance from the 
acute margin; style short straight or hooked. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from the Chenab to 
Bhutan; abundant almost as weed everywhere in Sub-temperate and Temperate 
Sikkim, 9,000 to 10,000 feet (2,000 to 3,000m.). 


RANUNCULUS FLACCIDUS Hk. f. and 7. 


Patches large, dense, green, appressed to the ground: stems filiform; nodes 
often rooting. Leaves } inch diameter or less, reniform or orbicular, 3-5 crenate. 
Flowers small, deep yellow, 3/8 inch diameter, solitary, leaf-opposed; sepals 
reflexed, nearly equalling the yellow petals. Achenes 6-12, pubescent, oval, not 
much cormpressed, tubercled, beak short reflexed. 


Habitat: Darjeeling and Sikkim Temperate to Sub-alpine Himalaya, in the 
upper forests region, and open places from Kumaon to Bhutan—easily spotted, 
6,000 to 13,000 feet (2,000 to 3,000m.), common in large patches over hill slopes 
from Carponong to Changu. 


Four typical upper (arctic) Alpine species, namely, R. hyperoboreus Rotlb., 
R. affinis Br., R. nivalis Linn. and R. hirtellus Royle., with 3 partite 
leaves are found in the inner ranges of Sikkim up to the snow ascending from 
14,000 to 17,000 feet. R. hirtellus is the most common species in the sub-alpine 
and alpine screes almost everywhere associated with Oxygraphis polypetala 
H. f. and T., Delphinium Caeruleum Jacq., Rhododendron nivale, Gentiana and 
other arctic alpine species. 


Genus—THALICTRUM Linn. 


Herbaceous, never climbing; leaves alternate, generally much divided; 
petiole dilated at the base. Sepals 4-5, imbricated in aestivation; petals none. 
Achenes several, without 3 tail, stalked, sometimes furrowed. Seed pendulous. 


THALICTRUM RENIFORME Wall. 


Usually much-branched. (Stem 3-6 feet.) Leaf-sheaths expanding into adnate 
stipules; principal divisions with white deciduous stipellae at the buse; leaflets 
1-14 inches diameter orbicular—cordate, often slightly 3-lobed, pale and softly 
pubesent beneath, floral smaller and more sharply toothed. Panicle lax, 
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decompound. Flowers smaller than in the two last, 4-4 inch diameter, greenish 
white; sepals very deciduous. Achenes 6-8, as long as their stalks, $ obovate, 
dorsal sulture straight. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, extending to the 
Western Himalaya from Kulu to Sikkim, 8,000 to 10,000 feet (2,700 to 3,400m.). 


THALICTRUM VIRGATUM dk. f. and T. 


Glabrous. Stem erect, 1-14 feet. Leaves sub-sessile, simply ternate, leaflets 
$-1 inch, coriaceous, reticulate, orbicular, 5/7-lobed, base cuneate, glaucous 
beneath. Panicle decompound, spreading, bracts minute. Flowers small white. 
Anthers not beaked. Achenes 10-25, very short-stalked, ribbed. 


Habitat: Darjeeling, Sikkim and all over the Eastern Himalaya; inner 
valleys of Sikkim, altitude 6,000 to 10,000 feet (2,000 to 3,400m.). 


THALICTRUM CHELIDONI DC. 


Usually much branched. Leaflets of the lower leaves 1 inch in diameter, 
orbicular-cordate, 3-4 crenate or lobed, glabrous and pale beneath; floral leaflets 
sharply toothed. Panicle with long rigid branches; pedicels often 1 inch, rigid, 
tips deflexed, especially in fruit. Flowers 1 inch in diameter; sepals elliptic, 
obtuse. Achenes numerous, as long as their stalk. Muricated bulbils often occur in 
leuf axils; monstrous states have many or all the achenes enlarged and seedless. 


Habitat : Darjeeling and Sikkim Temperate Himalaya, also in the Western 
Himalaya from Kulu to Sikkim, 6,000 to 9,000 feet (2,000 to 3,000m.). 


THALICTRUM SANICULAEFORME DC. 


Erect 6-12 inches, wiry glabrous; root fibrous. Radical leaf often equalling 
the panicle, long-petioled, stem leaves few; leaflets 4-1 inch, orbicular or oval, 
base cuneate, membranous, glaucous beneath, 3-lobed or partite, lobes rounded 


or mucronate. Flowers small, white. Achenes sessile, oblong, as long as their 
beak. 


Habitat: Darjecling and Sikkim Temperate Himalaya; on wet rocks and 
tree trunks, from Simla and Kunawer to Sikkim, altitude 8,000 feet (2,800 
to 3,000m.). 
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THALICTRUM FOLIOLOSUM DC. 

Stem 4-8 feet, glabrous. Leaves very much divided, pinnately decompound, 
without stipules; sheaths auricled; leaflets 1/6-} inch, rarely 1 inch, orbicular, 
Panicle much branched; bracts small. Flowers polygamous, white, pale green 
or dingy purple. Achenes usually 2-5, small, oblong. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 
8,000 feet (1,500 to 2,400m.). 


THALICTRUM MINUS Linn. 
Stem 2-4 feet, erect. Leaves sheathing, principle divisions with or without 
stipels; leaflets very variable, orbicular, oval or oblong, 3-lobed; lobes crenate 


or toothed. Panicle much branched, leafless or nearly so. Flowers dingy purple. 
Achenes 5-8, oblong, ribbed. 


Habitat: Inner valleys of Darjeeling and Sikkim Temperate Himalaya, 
4,500 to 6,000 feet (1,500 to 2,000m.) 


THALICTRUM ROSTELLATUM dk. f. and T. 
Leaves simple, once or twice ternate, or pinnate (rarely 2-pinnate), 


ternately decompound. Flowers small white. Achenes tapering into a straight 
beak half their length, tip hooked. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 7,000 to 
11,000 feet (2,400 to 3,700m.). 


THALICTRUM JAVANICUM B.L. 

Stem 2-3 feet, erect, glabrous; roots fibrous. Leaves ternately decompound, 
without stipels, leaflets membranous, 1/4-3/4 inch diameter, membranous, 
orbicular or oval, obtusely 3/7-toothed at the tip, base rounded or cordate, more 
or less glaucous beneath. Panicle branched. Flowers often clustered at the 
ends of the branches, small, white. Achenes 8-15, large, oblong, strongly ribbed. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Simla to 
Sikkim, altitude 6,000 to 12,000 feet (2,000 to 4,000m.); altitude 5,000 to 
6,000 feet; Parasnath in Bibar, altitude 4,000 feet; Khasia hills. 


THALICTRUM CULTRATUM Wall. 


Glabrous, 2-4 feet, branched. Leaf—sheaths with small auricles; leaflets 
4-4 inch, obovate-cuneate, membranous, glabrous or slightly pubescent below, 
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obtusely 3-lobed, lobes mucronate, of the upper leaves acute. Panicles lax. 
Flowers greenish white. Sepals 4 inch. Achenes glabrous, } obovate, dorsal 
suture straight; style straight or hooked. 


Habitat; Darjecling and Sikkim Temperate Himalaya, extending to the 
Western Himalaya from Kashmir to Sikkim, altitude 8,000 to 12,000 feet 
(2,700 to 4,000m.). 


Genus—CALATHODES dk. f. and T. 


A perennial, erect, leafy herb. Leaves palmatipartite. Flowers terminal, 
regular, large, sepals 5, golden-yellow, deciduous; petals O. Carpels many; 
ovules 8-10, 2-seriate towards the base of the carpel. 


CALATHODES PALMATA Hk. f. and T. 


Stem 1-2 feet, simple or branched. Leaves 2-4 inches in diameter, radical 
soon withering; cauline 3-partite, segments cuneate at the base, deeply 
3-lobed, lobes acuminate incisoserrate, petiole with a basal inflated mem- 
branous sheath. Flowers nearly 2 inches in diameter, golden yellow. 


Habitat: Darjeeling, Sikkim and Eastern Temperate Himalaya; ascending up 
to altitude 10,000 feet (3,000 to 3,400m.). 


Genus—ISOPYRUM Linn. 


Small stemless herbs; annual, or rootstock perennial. Leaves decom- 
pound. Flowers regular, white, few or solitary, on leafless or leafy slender 
scapes; sepals 5-6, petaloid, deciduous; petals 5. Variable, very small or 
O; stamens 10 or more. Carpels 2-20, sessile; ovules 3 or more. Follicles 
few or many seeded. Seeds with a smooth or granulated testa, crustaceous. 


ISOPYRUM ADIANTIFOLIUM Ak. f. and T. 


Rootstocks slender, horizontal, scaly. Radical leaves long-petioled, 
stipellate at the top of the petiole; terminal segment simple, lateral compound; 
leaflets 5-7 petiolulate, }-$ inch, cuneate at the base, obtuse, crenate. 
Flowers } inch in diameter; petals long-clawed. Carpels 3. 


Habitat: Darjeeling, Sikkim and Temperate Eastern Himalaya, outer moist 
valleys of Sikkim, altitude 7,500 feet (2,500 to 2,800m.). 
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Genus—DELPHINIUM. Linn. 


Arnual or perennial erect herbs. Leaves palmately lobed. Flowers 
racemed or panicled, irregular, white, blue or purplish; sepals 5, free or 
cohering at the base, dorsal spurred behind; petals 2-4, small; spurs of 
the 2 dorsal developed within that of the sepal; 2 lateral spurless or 0; 
stamens many. Follicles 1-7. Seeds many, testa wrinkled or plaited. 


DELPHINIUM CAERULEUM Jacq. 


Stem 3-12 inches branched from the base, leafy, spreading. Leaves suborbicu- 
lar, 13-14 inches diameter, 5-7 lobed, lobes cuneate-oblong, incised or pinnatifid, 
segments linear. Flowers 1 inch or more long solitary, in long branches, or 
few in a loose raceme, pale blue, hairy; sepals shorter than the nearly 
straight spur; anterior petals obovate or obcordate, a little hairy. Follicles 5, hairy. 


Habitat: Upper Alpine Himalaya, from Kumaon to Darjeeling and Sikkim, 
altitude 17,000 feet (5,700m.). Rather common in the crevices of rocks. 


DELPHINIUM VISCOSUM d. f. and T. 

Stem 1-2 feet, branched from the base, covered witn soft brown tomentum. 
Leaves 2-4 inches diameter, reniform palmately 5-7 lobed to the middle, at 
length glabrate, lobes obtusely cranate. Flowers solitary or few at the ends of the 
branches of the corymb; bracts 3 partite; bractcoles linear-oblong; sepals } inch, 
broadly oval, pale blue, purple, tomentose, membranous, equalling the conical 
incurved spur. Follicles 3, glabrous, ciliate on the suture. 


Habitat: Lower to upper Alpine East Himalaya, Darjeeling and Sikkim, 
altitude 12,000 to 16,000 feet (4,000 to 5,400m.). 


DELPHINIUM GLACIALE JH. f. and T. 

Stem 3-6 inches, simple, softly hairy leafy. Leaves 2-3 inches diameter, 4 
partite, segments deeply multifid, broadly cuneate. Corymbs few-flowered; bracts 
leafy; bracteoles many on the long pedicels, linear, or cut into linear lobes. 
Flowers large, hairy; sepals exceeding 1 inch, orbicular, membranous, longer 
than the short straight conical spur. Follicles 4-5, } inch long. 


Habitat: Upper Alpine East Himalaya; Darjeeling and Sikkim, altitude 
16,000 to 18,000 feet (5,400 to 6,000m.). A typical alpine Delphinum occ 
sionally met with in summer near the glaciers and snows, 
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Genus—PAEONIA Linn. 


Erect, stout, leafy, perennial herbs or undershrubs. Leaves alternate, 
compound. Flowers large, solitary or panicled, white or red; sepals 5, 
herbaceous, persistent; petals 5-10, larger than the sepals; stamens many. 
Carpels 1-5, girt below by a fleshy disk, many seeded. Fruit of 1 or more 
coriaceous few-seeded follicles. Seeds large, subglobose, testa thick; albumen 


fleshy. 


PAEONIA EMODI Wall. 


Erect, 1-2 feet, glabrous. Leaves 6-12 inches, once or twice ternatisect ; 
leaf-lets decurrent, entire or incised, ultimate segments oblong or lanceolate, 
acute or acuminate, glabrous, glaucous beneath. Flowers 3-8, in the axils of 
the upper leaves, buds globose; bracts 2-3, leafy, appressed to the calyx 
sepals rounded, outer with a leafy point. Follicles 1 rarely 2, ovoid, obtuse, 
strigose, with yellow brown hairs. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 
10,000 feet (1,500 to 3,000m.), from Kumaon to Hazara in the west Hima- 
laya to Sikkim. 


Family—DILLENIACEAE. 


Trees, shrubs or herbs, sometimes climbing. Leaves alternate, simple, 
entire or toothed, exstipulate with sheathing petioles, or more rarely with 
lateral deciduous stipules. Flowers yellow or white, often showy; sepals 5, 
imbricate, persistent; petals 5 (rarely 3 or 4) deciduous; stamens many, 
hypogynous, manyseriate; anthers innate, with lateral slits or terminal 
pores. Carpels 1 or more, free or cohering in the axis; styles always 
distinct; ovules amphitropous, solitary or few and ascending, or many 
and attached to the ventral suture. Fruit of follicles, or indehiscent and 
subbaccate. Seeds solitary or many, arillate, testa crestaceous, raphe 
short, albumen fleshy; embryo minute, next the hilum. 


DILLENIA INDICA Linn. 


A round headed tree, 10 to 40 feet high branchlets tomentose. Leaves 
lanceolate serrate. Leaves 8-10 by 2-4 inches, fascicled at the ends of the 
branches, acute, veins close-set, glabrous above, pubescent especially on 
the nerves beneath. Flowers 6 inches diameter subterminal, solitary; sepals 
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orbicular, thick and fleshy; petals white, obovate; inner stamens arching over 
the outer. Seeds compressed, margins hairy. 


Habitat: Tropical forests in the Darjeeling and Sikkim Terai, extending 
from Nepal to Assam. 


This dome shaped tree is fairly common along the road _ sides, in 
the valleys and damp localities inside the forests of the lower Terai and 


Dooars hills. The fruit is edible and made into or cooked as chatneys. It 
is used for medicinal purpose. 


DILLENIA PENTAGYNA Roxb. 


A tall spreading tree, 30 to 100 feet high. Branches rough and _ scarred; 
young parts very silky. Leaves 1-2 feet by 4 to 1 foot, very large, flat, 
subsessile, tapering into a broad 4—amplezxicaul, petiole, oblong-lanceolate 
strongly serrate, acute; petiole 1-2 inches long, short broadly ; winged. Flowers 
umbelled 1 in. diam. 5-8 ; pedicels 1-2 inches, clustered appearing before the 
leaves, ebracteolate, buds edible; sepals elliptic, glabrous; petals obovate, 
yellow. Carpels 5. 


Habitat: Forests throughout the Terai and Dooars of Darjeeling and 
Sikkim Hills, abundant, altitude 300 to 3,000 feet (100 to 1,000m.) 


This tall tree is often seen towering above other trees in the fringe 
of the mixed sal forests in Terai and Dooars. Exceedingly common, often 
found growing along the roadsides. The much smaller yellow flowers are 
profusely borne on leafless branches. In young plants leaves are very large and 
used for wrapping up parcels. 


An interesting woody climber of Dilleniaceae representing monotypic genus 
Delima, species D. sarmentosa Linn, with 3-5 inches long lanceolate, parallel- 
veined leaves, and white }-} inch diameter globose flowers is occasionally met 
with in the Tropical rain forest of the Darjeeling and Sikkim terai and foot hills. 


Family—MAGNOLIACEAKH. 


Trees or shrubs, sometimes climbing, often aromatic, wood-tissue with 
glandular markings. Leaves alternate, quite entire or toothed, stipulate of 
not. Flowers axillary and terminal, often showy, white, yellow or red, 
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Dillenia indica Linn. 


sometimes unisexual; sepals and petals very deciduous, hypogynous, 
arranged in whorls of 3 stamens indefinite, hypogynous, filaments flattened 
or terete, free or monadelphous; anthers basifixed, adnate cells bursting 
longitudinally. Carpels indefinite, free or partly cohering in one whorl or 
in several on an elongate axis; styles short or rarely long, stigmatose 
on the inner surface; ovules 2 or more, or the ventral suture anatropous 
or amphitropous. Fruit of berried or follicular rarely woody indehiscent 
carpels, which are sometimes arranged in a cone. Seeds solitary or few, 
sometimes pendulous from a long funicle, testa single and crustaceous, 
or double, the outer fleshy; albumen granular or fleshy and oily; embryo 
minute, cotyledons spreading, radicle short blunt next the hilum. 


Genus—SCHIZANDRA, Michaux. 


Climbing glabrous shrubs. Leaves exstipulate. Flowers unisexual, white, 
yellow or reddish, axillary, or in the axils of scales near the base of short lateral 
leafy branches; sepals and petals 9-12 imbricate in about 3 series; ¢ stamens 
5-15 or more, in a spiral series, filaments very short, free or subconnate, often 
fleshy; anthers free or subimmersed in a fleshy head of confluent filaments, 
cells small remote. @ Ovaries many, densely imbricated; stigma sessile , 
ovules 2. Fruit a slender spike of globose indehiscent fleshy 1-seeded carpels. 
Seeds 1-2, suspended, albumen fleshy, testa crustaceous; embryo minute. 


SCHIZANDRA ELONGATA Jk. f. and T. 


A woody climber; branches slender, Leaves 3-4 by 14-2 inches, ovate acute 
minutely toothed, pale glaucous beneath; petiole 3-1 inch. Flowers fascicled or 
solitary, 4-3 inch diameter, yellowish ; pedicels 1-1} inch, slender; stamens as in 
S. grandiflora. Confounded with 8S. grandiflora but more slender, fiowers 
smaller. Fruit red succulent. Filaments monodelphous below, free above. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Nepal to Sikkim 
altitude 5,000 to 6,000 feet (1,700 to 2000m.), extending to Khasia Hills, Assam. 


SCHIZANDRA GRANDIFLORA 4k. f. and T. 


A woody glabrous climber. Leaves 3-6 by 1-2 inches, oblong lanceolate 
ovate acuminate toothed, distantly, rather fleshy, base acute pale beneath ; petiole 
1-13 inch. Flowers solitary, pinky-white, odorous ; pedicels 1-2 inches; 
filaments cylindric above; anthers ovoid, connective thickened, cells lateral or 
subextrorse. Fruit red edible. 
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Habitat: Darjeeling and Sikkim Temperate Himalaya, from Simla to 
Bhotan, altitude 6,000 to 10,000 feet (2,000 to 3,100 m.). 


Another species of Schizandra—S. propinqua Hk. f. and T., is a woody 
climber with yellow or orange flowers, occurs in 150 to 250 m. 


Genus—MICHELIA Linn 
Trees. Leaves as in Magnolia. Flowers axillary, solitary (terminal in M, 
Cathcartii). Sepals and petals similar, 9-15 or morc, 3 or more seriate; stamens 
as in Magnolia. Gynophore stalked. Carpels in a loose spike, stigma decurrent ; 
ovules 2 or more. Fruit a lax or dense elongate spike of coriaceous dorsally 
dehiscing carpels. Seed of Magnolia. 


MICHELIA LANUGINOSA JVall. 


A small or large tree; young parts densely white or grey—tomentose. Bark 
greyish brown. Leaves 6-10 by 2-34 inch, soft, pubescent ; petiole 4 inch. Flowers 
3 inch diameter white; buds 14 inches, sepals narrow-obovate, obtuse, inner 
petals narrower, acute. Fruit 4-5 inches. Carpels obovate, stalked distant, 
seeds orange red. Wallich describes this as a tall tree flowering in spring but 


it is seen to flower also in autumn and fruiting in December to January. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 
7,000 feet (1,700 to 2,400m.) from Nepal to Bhotan, and in the Khasia Hills. 
Abundant in Kalimpong, Pedong, Ghoom, Sengalila range and preserved in 
other hill forests of Sikkim. 


MICHELIA EXCELSA Blume. 

A lofty tree ; young parts softly brown—hairy. Leaves 5-8 by 2-3 inches, 
acute, glabrous above; petiole 1 inch. Flowers 4-5 inches diameter, white, 
sweet scented buds 2 inches, silky brown; sepals obovate; petals gradually 
narrower. Fruit 5-8 inches ; carpel subsessile, rather distant ; Seeds red. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 
8,000 feet (1,700 to 2,700m.), from Nepal to Bhotan, and in the Khasia Hills. 


It is a common tree in the sub-temperate and temperate forests towering 
above other trees and clearly distinguished by its white sweet scented flowers— 
in spring and red seeds in October to November. Abundant in Tonglu-Sandakphu 
and Sikkim forests. The timber is highly prized and used for building houses 
and making furniture. 
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MICHELIA CHAMPACA Linn. 


A tall tree; branchlets pubescent. Leaves 8-10 by 24-4 inches, ovate 
lanceolate, tapering to a long point, smooth, shining above, pale and glabrous or 
puberulous beneath ; petiole 1-14 inches. Flowers 2 inches in diameter, 
segments of perianth 10-20, linear, pale cream, yellow or orange, very fragrant ; 
peduncle short; buds silky; sepals oblong, acute; petals linear. Fruit 3-4 
inches, carpels subsessile. 


Habitat: Darjeeling and Sikkim Himalaya. Commonly cultivated, but wild 
in the tropical forests and climbing sometimes to temperate Himalaya, from 
Nepal eastward, altitude 300 to 4,500 feet (100 to 1,500m.). 


Timber is much valued for planking and furniture. 


MICHELIA CATHCARTII Ak. f. and T. 


A lofty tree; young branches densely silky. Leaves 4 by 14 inches, oblong 
lanceolate acuminate, thin subcoriaceous, pale beneath; petiole } inch. Flowers 
1 inch in diameter, axillary white ; sepals and petals 8-10, oblong, inner 
gradually smaller. Carpel sessile, densely imbricate, closely crowded in the axis, 
Ovules 3 or more. Seeds orange-yellow. 


Habitat: Darjeeling and Sikkim; common in the Temperate forests of 
the Sikkim Himalaya, altitude 5,000 to 6,000 feet (1,700 to 2,000m.). 


Genus—TALAUMA Juss. 


Trees or shrubs. Leaves and inflorescence of Magnolia. Sepals 3. Petals 
6 or more, in 2 or more whorls. Stamens very numerous, many-seriate; anthers 
linear introrse. Gynophore sessile. Ovaries indefinite, 2-ovuled, spiked or 
capitate; stigmas decurrent. Carpels woody, separating from the latter by 
an elastic cord. Seeds of Magnolia. 


TALAUMA HODGSONI 4k. f. and T. 


A lofty evergreen tree. Leaves 8-20 by 4-9 inches, coriaceous, petiole 1-2 
inches. Flowers white, odorous; petals falling off soon after opening; peduncle 
short, thick ; buds subglobose, 2-3 inches diameter. Fruit 4-6 inches, somewhat like 
acone; carpels 13 by Linch; pits of the axis deep, nearly square. Seeds bright red. 
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Habitat: Forests of the Darjeeling Sikkim Himalaya and of the Khasia 
Hills, altitude 4,000-5,000 feet (140 to 1700 m.) Abundant in the forests on the 
way to Lachen and in the hills bordering Bhutan all over the Terai and 
Dooars. 


Genus— MAGNOLIA Linn. 


Trees or shrubs. Leaves evergreen or deciduous; buds enveloped in the 
convolute stipules, which are connate in pairs. Flower large, terminal; sepals 3, 
petals 6-12, 2-4 seriate; stamens numerous, many-seriate, filaments flat, 
anthers adnate, introrse. Gynophore sessile. Carpels many, imbricated on a 
long axis, 2-ovuled, persistent ; stigmas decurrent on the ventral suture. Fruit 
an elongated axis, with persistent adnate 1-2 seeded dorsally dehiscing follicles. 
Seed peduncles from the carpels by a long cord; outer walls of testa fleshy, 
albumen only. 

MAGNOLIA GLOBOSA 4k. f. and T. 


A small tree, branches brown, young tomentose, old glabrous. Leaves 5-9 
by 3-6 inches, ovate, acute obtuse or mucronate, nerves beneath tomentose. 
Flowers 4-5 inches diameter, white, ordorous; buds 1} inch diameter; petals 6. 
Fruit 2-3 inches long. 


Habitat: Inner ranges of the Darjeeling and Sikkim Himalaya, altitude 
9,000 to 10,000 feet (3,000 to 3,800m.). Fairly common on the way to Tonglu 
and Sandakphu and Sikkim forests. 


Magnolia pterocarpa Roxb., a medium sized tree of the middle and lower 
hill forests resembles T’aluama Hodgsoni in having large leaves. Flowers 
white and fragrant. Not so common. 


MAGNOLIA CAMPBELLII Hk. f. and.T. 


A lofty tree, branches dark, grey, almost black. Leaves 4-12 by 2-4 inches, 
deciduous elliptic ovate oblong acute glabrous above, glaucous pubescent or silky 
beneath, base sometimes cordate rounded or oblique; petiole 1 inch. Flowers 6-10 
inches diameter; white, pink or sometimes red; petals 9-12. Fruit 6-8 inch. 
Seeds red. 


Habitat: Eastern Himalaya, forests of Darjeeling, Sikkim and Bhotan, 
altitude 8,000 to 10,000 feet (2,500 to 3,500m.). 


This is a magnificent tree which adorns the forests when in full bloom 
with its large rose-coloured flowers appearing before the new leaves come out. 
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Tne white-Hlowered strain is often seen on the eastern ranges but sometimes, as 
in the Lloyd Botanic Garden, Darjeeling, Tiger Hill and Sinchal both the 
white and pink-flowered forms of various shades grow side by side. 


Another beautiful tree, common in the gardens of Darjeeling and Kalimpong 
is Magnolia Grandiflora. It flowers profusely and its large pale cream coloured, 
sweet scented flowers are much prized. Liriodendron tulipifera Linn., an exotic 
tree belonging to this family was introduced and acclimatised in Munsong 
Cinchona plantation. This tree is the well-known TJ'ulip-tree of North America 
—often cultivated in parks. The tree is characterised by its typical polymorphic 
leaves. Fruit a samara. The aggregate of samaras on the receptacle appear 
like a pine cone. The wood is the well-known “Canory white wood’’. The 
tree is found in front of the Manager’s Bungalow at 1,500 m. in Munsong 
Cinchona plantation. 

Genus—KADSURA Kampfer. 


Characters of Schizandra, but ripe carpels arranged in a globose head, ovules 
sometimes 4. Climbing shrub with no stipules. Flowers unisexual, spiral 
through-out. 

KADSURA ROXBURGHIANA Arn. 


A large, stout rambling woody climber ; bark very rough. Leaves 3-6 by 14-3 
inches, ovate, oblong acute ov acuminate, fleshy; petiole 4 inch. Flowers } inch 
diameter; pedicels 3/4-1 inch, stout, bracteolate to or below the middle; 
outer filaments short, free above, inner wholly connate. Ovules 2. Fruit 1-2 
inches diameter. Carpels many in globose head, as large as a bean, base 
cuneate, top rounded. Seeds edible. 

Habitat: Subtropical forests of Darjeeling and Sikkim, extending to 
Assam, Silhet and the Khasia Hills, ascending to 5,000 to 8,000 feet (1,800 to 
2,000m.). 


This climber is seen from a distance often climbing over tops of trees in 
suminer flowering profusely on the way to Lachen. ' 


Family—ANONACEAE. 


Trees or shrubs, often climbing and aromatic. Leaves alternate, exstipulate, 
simple, quite entire. Flowers 2—rarely 1—sexual; sepals 3, free or connate, 
usually valvate; petals 6, hypogynous, 2-seriate, or the inner absent; stamens 
many, rarely definite, hypogynous, closely packed on the torus, filaments 
short or O; anthers adnate, cells extrorse or sublateral, connective produced 
into an oblong dilated or truncate head. Ovaries 1 or more, apocarpous, very 
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rarely (Anona) syncarpous with distinct stigmas, style short or O; ovuies } or 
more. Fruit of 1 or more sessile or stalked 1 or many-seeded usually indehiscent 
carpels. Seeds large; testa crustaceous or coriaceous ; albumen dense, ruminace 
often divided almost to the axis into 4 series of horizontal plates; embryo smal] 
or minute, cotyledons divaricating. 


Genus—UVARIA Linn. 


Scandent or sarmentose shrubs, usually stellately pubescent. Flowers 
terminal or leaf-opposed, rarely axillary, cymose fascicled or solitary, yellow, 
purple or brown; sepals 3, often connate below, valvate; petals 6, orbicular 
oval or oblong, imbricate in 2 rows, sometimes connate at the base; stamens 
indefinite; top of connective ovoid-oblong truncate or subfoliaceous. Torus 
depressed, pubescent or tomentose. Ovaries indefinite, linear-oblong; style 
short, thick ; ovules many, 2-seriate, rarely few or 1-seriate. Ripe carpels many, 
dry or berried, few or many-seeded. 


UVARIA HAMILTON 4k. f. and T. 


Shrubby, sarmentose or scandent; branches rough, tomentose. Leaves 
5-8 by 2-34 inches, tapering to the rounded or cordate base, oblong of ovate long 
acuminate, petiole 1/6-1/3 inch. Flowers 2 inches diameter, solitary or 
geminate, leaf-opposed; pedicel 1 inch brick-red, tomentose; sepals connate 
below, short, broad, obtuse, mucronate; petals broad-oval, densely tomentose on 
both surfaces. Carpels many, 3/4-1 inch, sub-globose, not keeled, scarlet, 
transversely grooved when dry; stalk 1 inch. 


Habitat: Forests of Darjeeling and the Sikkim Terai, and Assam. 


It is grown as an ornamental somewhat climbing plant for its attractive 
red flowers in the Indian Botanic Garden, Calcutta, and other gardens. 


Uvaria macropoda Hk. f. and T., a large climber with purple flowers and 
Uvaria lurida Hk. f. and T., another large woody climber are reported to 
occur in Darjeeling and Sikkim Terai and Dooars. 


Genus—UNONA Linn. 


Trees or shrubs, erect or climbing. Flowers cften solitary, axillary terminal 
or leaf-opposed; sepals 3, valvate; petals 6, valvate or open in aestivation, 2- 
seriate; 3 inner sometimes absent; stamens cuneate; another-cells linear, extrorse 
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top of connective subglobose or truncate. Torus flat or slightly concave. 
Ovaries numerous; style ovoid or oblong, recurved, grooved; ovules 2-8, 1- 
seriate (rarely sub-2-seriate). Ripe carpels many, usually elongate and constric- 
ted between the seeds. Seeds few or many. 


UNONA DISCOLOR Vahl. 

A spreading or sarmentose shrub; branches slender, leafy; young pubescent, 
rough with white tubercles. Leaves 2-8 by 1-24 inches, oblong or oblong lanceolate, 
shining above, glaucous beneath, base rounded or subcordate; petiole } inch. 
Flowers yellow, odorous; peduncles 1-2 inches, leaf-opposed or nearly so; 
bract submedian, oblong or lanceolate, deciduous; petals 2 inches or more, 
silky pubescent or glabrate. Ovules 5-6. Carpels stalked, joints 1-6, fleshy. 


Habitat: Tropical forests of Darjeeling and Sikkim foot-hills; extending to 
Assam and Silhet. 


Genus—GONIOTHALAMUS Blume. 


Small trees or shrubs. Leaves with small nerves, forming intramarginal 
loops. Flowers solitary or fascicled, axillary or extra-axillary; peduncles with 
basal scaly distichous bracts; sepals 3, valvate; petals 6, valvate in 2 series; 
outer thick, flat; inner smaller shortly clawed, cohering in a vaulted cap over the 
stamens and ovary; stamens many, linear-oblong; anther-cells remote, dorsal, 
connective produced into an oblong or truncate process. Ovaries many ; style 
simple or 2-fid; ovules solitary or 2 superposed, subbasal. Ripe carpels 1-seeded. 


GONIOTHALAMUS SESQUIPEDALIS Zk. f. and T. 

A glabrous shrub, 2-4 feet. Leaves 9-13 by 2-3} inches, linear oblong 
lanceolate, coriaceous, minutely pellucid-punctate, shining above, paler beneath; 
petiole 4 inch. Flowers greenish-yellow; peduncles 1/12-} inch, axillary or 
supra-axillary; sepals } inch, glabrous; outer petals 1 inch lanceolate, glabrous; 
inner pubescent; cone ? inch. Ovaries golden-strigose, narrow, equalling the 
cylindric recurved style. Carpels 3-4 or 8-10 inches, mucronate, granulate, 
orange-red. 


Habitat: From Darjeeling and Sikkim to the Khasia Hills and Assam ; 
growing at almost sea-level to 150 to 200m. in the Terai hill forests. 


Genus—MILIUSA Leschenault. 


Trees or shrubs. Flowers 1-2-sexual, green or red, axillary or extra-axillary, 
solitary fascicled or cymose; sepals 3, small, valvate; petals 6, valvate in 2 series; 
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outer smaller, like the sepals ; inner cohering when young by the margins, at 
length free; stamens definite or indefinite; anthers subdidymous; cells contigu- 
ous, ovoid, extrorse; connective hardly apiculate. Torus elongated, cylindric. 
Ovaries indefinite, linear-oblong; style oblong or very short; ovules 1-2 rarely 
3-4. Ripe carpels globose or oblong, 1-many-seeded. 


MILIUSA ROXBURGHIANA Hk. f. and T. 

A small tree; branches softly pubescent. Leaves 3-6 by 1-2 inches, 
ablong or oblong lanceolate abruptly acuminate thin, coriaceous, lower on the 
branch smaller, subobtuse; leaves beneath pedicels and calyx glabrous or 
densely pubescent; petiole obsolete. Pedicels 4-14 inches, sometimes on a, short 
peduncle, slender ; bracts several, linear. Flowers dark red. Sepals lanceolate; 
inner petals 1 inch, ovate, obtuse, blood-red, veins dark. Carpels 1—rarely 
2-seeded; stalk 2 inch. 

Habitat: Darjeeling and Sikkim Himalaya, extending to the Khasia Hills 
and Assam. 

M. macrocarpa H. f. and T., with narrowly oblong lanceolate leaves, 
black fruit with red juice is also reported to occur in Darjeeling (Lopchu) 
and Sikkim foot-hills. 

Polyalthia longifolia Blume, of the family of Anonaceae with long narrow 
lanceolate undulate leaves and yellowish dense sub-umbelled creamy white 
flowers and bunches of shining green, deep blue (when ripe) fruits are grown 
as road side and avenue trees all over the Terai and foot-hills of Darjeeling, 
Jalpaiguri and Siliguri districts. A weeping variety is also grown in gardens. 
Ripe fruits much liked by bats. 

Anona squamosa Linn., the Indian custard apple, with fleshy areolote 
fruit is sometimes cultivated for its sweet edible fruits. A. reticulata Linn.—An 
allied also naturalised tree with roughish fruit—supposed to be used in 
diabetes. 


Family—MENISPERMACEAE. 

Climbing or twining rarely sarmentose shrubs. Leaves alternate, entire 
or lobed, usually palminerved ; stipules O. Flowers small or minute, solitary 
fascicled cymose or racemed, dioecious, sometimes 3-bractcolate; sepals 6 (rarely 
1-4, or 9-12), usually free, imbricate in 2-4 series, outer often minute; petals 
6 (rarely O. or 1-5), free or connate. ¢ FLOWERS: Stamens hy pogynous, 
usually one opposite each petal filaments free or connate; anthers free or 
connate, 2-celled. Rudimentary carpefs small or O. 2? FLOWERS: Staminodes 
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Stephania hernandifolia Walp. 


6 or O. Ovaries 3 (rarely 1, or 6-12); style terminal, simple or divided; ovules 
solitary (2 in Fibraurea), usually amphitropous. Ripe carpels drupaceous, with 
the style-scar subterminal, or by excentric growth subbasal. Seed usually hooked 
or reniform often curved round an intrusion of the endocarp (condyle Miers), 
albumen even or ruminate or O; cotyledons flat or semiterete, toliaceous or 
fleshy, appressed or spreading. 


Genus—ASPIDOCARYA H. f. and 7. 


A climber. Flowers in slender panicles. Sepals 12, 2-4-seriate, inner broader; 
petals 6, short, cuneate. Male fl.: Anthers 6, encircling the top of the staminal 
column, bursting transversely. Female fl.: Staminodes 6, clavate. Ovaries 3; 
stigmas subcapitate. Drupes dorsally compressed, style-scar terminal; endocarp 
much compressed, keeled dorsally, not intruded, margins winged toothed. 
Seed oblong, flat; cotyledons foliaceous, base divaricate, then parallel. 


ASPIDOCARYA UVIFERA Hk. f. and T. 


Stem 6 in. diameter. Branches slender, terete. Leaves 4-6, by 3-6 inches long- 
acuminate, tip obtuse, base sometimes subsagittate, nerves beneath hairy; petiole 
3-4 inches cylindric. Panicles 4-8 inches, pubescent. Flowers with sepals greenish 
ciliate; petals concave. Drupes 3-1 inch ondocarp woody, fragile. 


Habitat: Subtropical forests of Darjeeling and Sikkim Himalaya, altitude 
1,000 to 5,000 feet (300 to 1,500m.). 


Fruits edible, tasting somewhat like green grapes. 


Genus—STEPHANIA Loureiro. 


A large bulbous rooted, climbing shrubs. Leaves usually peltate. Flowers in 
axillary, cymose umbels. Male fl.: Sepals 6-10, free, ovate or obovate; petals 3-5, 
obovate, fleshy; anthers 6, connate, encircling the top of the staminal column; 
bursting transversely. Female fl.: Sepals 3-5; petals of the male; staminodes O. 
Ovary 1; style 3-6 partite. Drupe glabrous; endocarp compressed, horseshoe- 
shaped, dorsally tubercled, sides hollowed and perforated. Seed almost annular ; 
cotyledons long, slender, }-terete, appressed. 


Recently this genus has received much attention of the investigators of 
medicinal plants in India and abroad particularly of Dr. Kebalchich, Director, 
Botanic Garden of Medicinal plants, U.S.8.1. A fair collection of the plants 
was taken by him from Jalpaiguri forests for cultivation and research. Several 
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species particularly Stepharnia hernandifolia Walp. is used in fever, diarrhoea, 
dyspepsia and urinery diseases. The root and leaves are supposed to possess 
depilatory property. 


STEPHANIA ELEGANS dk. f. and T. 

Rather small wiry climber; branches slender, angled. Leaves 24-4 by 1-2} 
inches; peltate sometimes obtuse, thin, coriaceous, pale with a curious metalic 
iustre beneath; petiole 1-2 inches, slender. Umbels with many rays, sometimes 
branched flowers purple or greenish, odour heavy; sepals acuminate; petals 
obovate. Drupe small, succulent red. 


Habitat: Darjeeling and Sikkim Himalayas, subtropical from Kumaon to 
Sikkim, altitude 6,000 to 7,000 ft. (2,000 to 2,350m.) Khasia Hills, H. f. & T. 


STEPHANI HERNANDIFOLIA Walp. 

A slender climber with huge deep-seated large sub-globose like human 
head bulbous root underneath the soil, or inside the crevices of rocks. Leaves 
2-6 inches in diameter, somewhat triangular, base truncate or subcordate, 
glaucous beneath. Flowers greenish white, axillary, rays 8-12, with subulate 
bracts; sepals obovate, obtuse; petals 3-4. Drupes red. 


Habitat; Abundant in the outskirts of hill-forests at an altitude of 1,000 to 
6,000 feet (400 to 2,000m.) the thread like long branches are seen hanging like 
festoons from ends of branches of trees. Much valued for its medicinal property. 


STEPHANIA ROTUNDA Lour. 

Root bulb subglobose. Leaves 3-7 inches diameter, obtuse, acute or acumt- 
nate, pale beneath; petiole 3-9 inches. Peduncles variable, usually slender, of 
the females stout; rays of umbels long or short; bracts subulate. Flowers 
1-} inch diameter, yellow; sepals narrow cuneate, puberulous; petals 
shorter. Drupe pisiform. 


Habitat: Tropical and Temperate Darjeeling and Sikkim Himalaya, 
ascending to 7,000 feet (2,000 to 2,100m.). Abundant on hill sides overhanging 
from ends of branches of trees. 


TINOSPORA Miers. 
Climbing shrubs. Flowers in axillary or terminal racemes or panicles. 
Sepals 6, 2-seriate, inner larger membranous. Petals 6, smuller. Male flower: 
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Tinospora cordifolia Miers. 


Stamens 6, filaments free, tips thickened; anther-celis obliquely adnate, 
bursting obliquely. Female flower: Staminodes 6, clavate. Ovaries 3; stigmas 
forked. Drupes 1-3, dorsally convex, ventrally flat; style-scar subterminal; 
endocarp rugose, dorsally keeled, ventrally concave. Seed grooved ventrally 
or curved round the intruded sub-2-lobed endocarp, albumen ventrally rumi- 
nate; cotyledons foliaceous, ovate, spreading. 


TINOSPORA MALABARICA Miers. 


Branchlets clothed with white hairs. Leaves 3-6 inches diameter, 7-nerved; 
petiole 4 inches, terete, hairy. Racemes 3-6 inch; flowers green. Drupes red. 


Habitat: Darjeeling and Sikkim foot-hills and Terai, extending to the 
Khasia hills, climbing over trees. 


TINOSPORA CORDIFOLIA Miers. 


Bark corky; shoots glabrous. Leaves 2-4 inches diameter, cordate glabrous 
acute or acuminate; petiole 14-3 inches. Racemes exceeding the leaves, axillary 
terminal or on the old wood; bracts subulate. Flowers yellow, males fascicled, 
females usually solitary, glabrous; petals cuneate; anthers oblong. Drupes size 
of a pea or small cherry, red. 


Habitat: Foot-hills of Darjeeling and Sikkim, all over the forests of Siliguri 
and Jalpaiguri Terai and Duars, often seen hanging from tall trees as cords. 
An extremely useful medicinal plants much used in Ayurvedic medicine. 


Genus—LOPHOPHYLLUM Griffith. 


Climbing shrubs. Leaves usually peltate. Flowers in axillary panicles. 
Male flowers apetalous, sepals 4-8, connate into an inflated 4-5 lobed calyx; 
petals 4-8, more or less connate into 4-5-lobed corolla; anthers 4-6, connate, 
crowning the staminal column, bursting transversely. Female flowers with 2 
opposite fleshy saccate sepals; petal 1, orbicular. Ovary 1; style short, 3/5- 
lobed, lobes radiating. Drupe ovoid, style-scar subbasal; endocarp horeshoe- 
shaped, dorsally tubercled, sides convex, 2-locellate. Seed curved; cotyledons 
slender, } terate, appressed. 


LOPHOPHYLLUM BICRISTATUM Griff. 
A tall climber; bark white; branchlets pubescent. Leaves 4-6 by 3-6 inches, 
broadly cordate, acuminate, firm, coriaceous, glabrous above, pilose with rigid 
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hairs and reticulate beneath; petiole 2-4 inches cylindric, pubescent, base and 
tip thickened. Panicles slender, decompound, fascicled, tomentose. Calyx globose, 
4-lobed; anthers 4-5, connate into a peltate disk. Drupe } inch diameter, sub. 
globose; endocarp with 3 series of hooked spines on each edge. 


Habitat: Eastern Himalaya, in Darjeeling, Sikkim and Bhotan, 300 to 1,500 
feet (100 to 500m.), extending to the Khasia hills, Assam. 


CISSAMPELOS Linn. 


Suberect or climbing shrubs. Leaves often peltate. Male flower: cymose; 
sepals 4, (5-6) erose; petals 4, connate, forming in 4-lobed cup; anthers 4, 
connate, encircling the top of the staminal column, bursting transversely. 
Female flower: racemed, crowded in the axils of leafy bracts; sepals 2 (or 
sepal and petal 1 each), 2-nerved, adnate to the bracts; steminodes Q; ovary 1; 
style short, 3-fid or 3-toothed. Drupe ovoid, style-scar sub-basal; endocarp 
horseshoe-shaped, compressed, dorsally tubercled, sides excavated. Seed curved; 
embryo slender; cotyledons narrow, 3-terete, appressed. 


CISSAMPELOS PAREIRA Linn. 


A lofty climber; branchlets rarely glabrous. Leaves 1-4 inches diameter, 
usually peltate, orbicular-reniform or cardate obtuse and mucronate, rarely 
acute, base truncate; petiole equalling the leaf or longer. Male cymes 4-1} inches 
(sometimes replaced by a shoot with small leaves and sinall axillary cymes), 
axillary or nearly so, usually 2-3 superposed, decompound; bracts minute, 
rarely foliaceous; peduncle slender, pubescent tomentose or hirsute. Female 
racemes 1-2, axillary; bracts large lax or densely imbricate, orbicular or reniform 
usually hoary, sometimes petioled; pedicels very short. Ovaries rarcly glabrate. 
Drupe 1-6 inches diameter, subglobose, hirsute, scarlet. 


Habitat; Abundant in tropical and subtropical parts of the foot-hills of 
Darjeeling and Sikkim, Jalpaiguri and Siliguri Terai and Duars. A very 
common climber in the forests all over the plains of India. A rather cosmo- 
politan species of the tropical rain and deciduous forests. The “Betasa” plant 
mentioned in sanskrit literature is according to some reters to this species, 
although Betasa in Bengali refers generally to Calamus sp. 


Genus—HAEMATOCARPUS Miers. 
A strong glabrous climber. Leaves very coriaceous, 3-nerved. Flowers I 
axillary racemes, dioecious. Male fl. Sepals 9-12 with 3 bracts, large; petals 6, 
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Cissampelos pareira Linn, 


base minutely auricled; stamens 6, free; anther-cells 2, remote on the face of a 
large galeate dilated connective, bursting obliquely. Rudimentary carpels 3, 
minute. Female fl. unknown. Drupes 1-4, large, ovoid fleshy, oblong, stalked, 
style—scar subbasal; endocarp coriaceous, oblong, adherent. Seed oblong, 
albumen O; embryo large; cotyledons accumbent, folded on themselves, 
very thick, } terete, obtuse; radicle short, stout, inferior. 


HAEMATOCARPUS THOMSONI Miers. 


Branches stout, pale. Leaves 3-4 by 14-2 inches, oblong, obtusely acuminate, 
base obtuse or acute, pale or glabrous beneath, nerves reticulate; petiole 
slender, 3/4-1 inch. Racemes supra-axillary, solitary or several, slender, 
branches short. Flowers small; pedicels slender; sepals ciliate; petals concave. 
Fruiting racemes woody, 1-3 inches; torus globose with 4-6 scars. Drupes 
14-2 inches, smooth, sub-oblique; stalks } inch, stout; sarcocarp hard, blood-red; 
mesocarp traversed by stout vessels from the thin crustaceous endocarp. 


Habitat: Darjeeling and Sikkim-Himalaya and Khasia Hills, altitude 
3,000 to 4,000 feet (1,000 to 1,500m.). 


Family—BERBERIDEAE. 


Shrubs or herbaceous plants, often spiny. Leaves alternate, without sti- 
pules; Flowers racemose or panicled; sepals 3-6, in a double row, surrounded by 
scales; petals hypogynous, either equal in number to the sepals and opposite 
them, or double the number, sometimes furnished with an appendage in the 
inside at the base; stamens hypogynous, equal in number to the petals and 
opposite them; stigma orbicular. Fruit baccate or capsular; indehiscent, 
albumen fleshy or horny. 


Genus—BERBERIS Linn. 


Shrubs; wood yellow. The primary leaves abortive and generally changed 
into 3-5 partite thorns, the secondary ones fascicled in the axils of the others. 
Flowers yellow, fascicled. sepals 6, tribracteate; petals 6; stemens 6, free; 
stigma peltate or depressed, sessile, or vary rarely with a style. Berry 1-9 
seeded, 


BERBERIS ANGULOSA Wall. 
A shrub, 4 feet: branches strict leafy; spines 3-5 fid. Leaves 1-14 inches, 
fascicled, thin, coriaceous, usually quite entire, opaque above, rather shining 
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beneath; nerves sub-paralleled. Flowers rather large, peduncle stout, curved; 
outer sepals broad; petals entire; stigma sessile or style short. Berries 14 
inch, globose or broad, oblong, red, 5-7 seeded, edible. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 11,000 ty 
13,000 feet (3,700 to 4,000m.). 


BERBERIS ARISTATA D.C. 


An erect straggling shrub, 8-10 feet. Leaves 1-3 inches. broad, obovate or 
oblong elleptic acute or awned, evergreen or nearly so, obovate or oblong, entire 
or with few distant spinous teeth. Flowers yellow, pedicels red, in compound 
often corymbose racemes; stigma small sub-globose. Berries tapering into 
a short style. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 6,000 to 
10,000 feet (2,000 to 3,400m.) extending to Bhutan. Rather common in 
Darjeeling and Sikkim Himalaya. Sparse in Changu, Gnathong and Kupup 
but abundant in Tonglu and Sandakphu. 


BERBERIS CONCINNA Hook. f. 


A small prostrate shrub, 1-3 feet, much branched, branches slender red, 
glabrous. Leaves small, }-3 inch red, obovate, spinous-toothed, white beneath, 
tip rounded or truncate, margin thickened. Peduncles slender, flowers bright- 
orange; outer sepals half as long as the inner. Berries }-2 inch large, oblong, 
pendulous. 


Habitat: Interior valleys of Darjeeling and Sikkim Alpine Himalaya, 
altitude 12,000 to 13,000 feet (3,800 to 4,000m.). A crowded bushy shrub of the 
Singalila range, common in Tonglu. 


BERBERIS UMBELLATA Wall. 


An erect straggling shrub, 8-10 feet; branches slender, rigid, leafy. Leaves 
1-2 inches, obovate, serrulate, submembranous, green or glaucous beneath. Flowers 
large, sub-umbellate. Berries oblong; stigma flat, sessile. Seeds 2-5. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 to 
11,000 feet’ (2,800 to 3,700m.) from Kumaon to Bhootan. Common in 
sub-alpine Singalila range and grows sparsely in Changu and Thangu. 
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Berberis aristata DC, 


BERBERIS VULGARIS Linn. 


An erect straggling shrub, 8-10 feet. Leaves 2-3 in. oblong lanceolate or 
obovate, more or less deciduous obovate spinulose serrate. Flowers in pendulous 
racemes; petals subentire; stigma sessile discoid. Berries oblong-ovoid, com- 
pressed, red. Seeds 2-5. 


Habitat: Darjeeling and Sikkim Temperate and Sub-alpine Himalaya, 
altitude 8,000 to 12,000 feet (2,700 to 3,200m.) from Nepal to Marri, and in 
Western Tibet. 


BERBERIS WALLICHIANA De. 


An erect straggling shrub. Leaves 1} to 4 in., evergreen lanceolate or oblong- 
lanceolate. Flowers many in a fascicle, Berry ovoid or oblong, black-purple shining. 


Habitat: Darjeeling and Sikkim Temperate Himalaya in forests, altitude 
8,000 to 10,000 feet (2,800 to 3,100m.) from Nepal to Bhotan; Khasia 
Hills, altitude 5,000 to 6,000 feet. 


BERBERIS INSIGNIS Hk, f. and T. 


A beautiful holly like bush, 4-6 feet. Leaves 3-7 inches, evergreen large 
solitary or geminate, elliptic or linear-lanceolate shining on both surfaces, spinous 
toothed. Flowers 3-20 in a fascicle; pedicels 1 inch, golden-yellow; curved, petals 
2 fid. Berries 4 inch, ovoid black. 

Habitat: Humid forests of the Darjeeling and Sikkim Temperate Himalaya, 
altitude 7,000 to 10,000 feet (2,000 to 3,000m.), from E. Nepal to Bhotan. A 
common fairly large bushy shrub of the Singalila and higher Dumsong hill 
forests, often gregarious, Sometimes cultivated as ornamental plants. 


BERBERIS MACROSEPALA drk&. f. 


A small erect or prostrate shrub, 2-4 feet; branches spreading; spines slender, 
equalling the leaves. Leaves fascicled, 3-1 inch, obovate oblong acutely toothed, 
usually glaucous beneath. Flowers rather large; peduncle curved, glabrous; 
stigma sessile. Berries }-} inch, red, 6-10 seeded. 


Habitat; Darjeeling and interior of the Sikkim Alpine Himalaya, altitude 
12,000 to 13,000 feet (3,100 to 4,000m.). 


Berberis Hookeri Linn. is a small shrub of the Pine forests of Sikkim, and 
it grows also at Tonglu, altitude 2,200 to 3,400m. 
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Berberis Thomsoniana Schn. might be a variety of one of the Species 
mentioned. Though this species is reported by A. M. Cowan and J. M. Cowan, 
in “The Trees of Northern Bengal’’, 1929, the author is doubtful about its 
systematic position as a distinct species. 


BERBERIS NEPALENIS Spreng. 


Stem erect 3-20 feet, subsimple, leafy near the top only. Leaves 6-18 inches, 
unequally pennate sheath with 2 subulate stipules; leaflets 2-12 pair, 1-5 inches, 
coriaceous, sessile, articulate with the petiole. Racemes 3-12 inches, erect; bracts 
1-2 inches, various; bracteoles oblong or ovate. Flowers yellow, fascicled; pedicels 
2-3 inch. Slender. Berry }-4 inch, violet, blue or dark purple, glaucous, bitter. 


Hooker placed this species under Sect. I Mahonia which has since been 
considered as seperate genus and this species is now called Mahonia nepalensis 
DC. The other species are under Sec. II. Berberis proper. 


Habitat: Temperate Darjeeling and Sikkim Himalaya, altitude 4,000 to 8,000 
feet (1,500 to 2,800m.), Garwahl to Bhootan, Khasia hills, Assam exten- 
ding to the Shan States, Burma (4,000 to 5,000 feet), in the Nilgiris, South 
India, 4,000 to 8,000 feet. It thrives in shady situations. Abundant all over 
Darjeeling and Sikkim Himalaya. The plant is of considerable medicinal 
value, the alkaloid extracted is ‘‘ Berberidine ’’. 


Genus—DECAISNEA Hk. f. and T. 


An erect shrub. Leaves unequally pinnate, petioled jointed at base. Flowers 
racemose, monoecious; sepals 6, narrow, taper-pointed, subimbricate in 2 rows, 
petals O. Male fl.: Stamens 6, sonadelphous; anthers oblong, connective subu- 
late. Female fl.: Staminodes 6, small, free; ovaries 3, subsessile, oblong; stigms 
subsessile, oblong; ovules many, 2-seriate. Fruit of 3 spreading fleshy many- 
seeded follicles. Seeds large compressed, testa bony. 


DECAISNEA INSIGNIS dk. f. and T. 

Stem naked, erect, simple, or forked. Leaves 2-3 feet, subterminal on the few 
short branches. Leaflets 6-8 pair, 3-6 by 14-3 inches, opposite, ovate o 
ovate-lanceolate long acuminate, thin glaucous beneath; petiole }-4 inch. Racemes 
1 foot, horizontal, fascicled, terminal or leaf-opposed. Flowers 1 inch long, 
pendulous, yellow-green; pedicles long; bracts small, subulate, deciduous. 
Follicles 3 inches, cylindric obtuse, recurved, edible. 
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Podophyllum emodi Wall. 


Habitat: Forests of the Darjeeling and Sikkim Himalaya, altitude 6,000 
to 10,000 feet (2,000 to 3,000m.), extending to Bhotan. This species is marked 
by its characteristic fruit which is called “Bhera Sing’’, by the local 
people on account of its resemblance to sheep’s horns. The hill-folks are 
particularly fond of the sweet fleshy pulp of the seeds. The plant is rather 
confined mainly to the forests of Sikkim. 


Genus—HOLBOELLIA Wall. 


A climbing shrub. Leaves digitate. Flowers monoecious, in axillary fascicles 
or racemes; sepals 6, 2-seriate ; 3 outer valvate; petals 6, minute, orbicular. 
Male fl. : stamens 6, free; anthers spiculate. Female fl. : Staminodes 6, minute; 
ovaries 3; stigmas oblong; ovules many, covering the walls of the ovary. Fruit 
of 3, berried, many-seeded carpels. Seeds imbedded in pulp. 


HOLBOELLIA LATIFOLIA Wall. 


A large climber, stem sometimes 4-6 inches diameter, bark corky when old. 
Leaves 3-9-foliolate; leaflets 3-6 by 4-2 inches, base rounded or acute, shining 
above, pale and reticulate beneath; petiole of mid-leaflet its own length, of the 
lateral shorter. Peduncles solitary or fascicled. Flowers subcorymbose, purplish- 
green, sweet-scented; male }-2 inch, female larger. Carpels 2-3 inches, sessile 
or short-stalked, oblong, obtuse at both ends; very variable. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 4,000 to 9,000 feet 
(1,500 to 2,800m.) from Bhotan to Kumaon; extending to the Khasia Hills, 
altitude 4,000 feet upper Assam at low elevations. Fairly common climber 
in Darjeeling and Sikkim forests. 


Hooker remarks ‘‘The characters of the seed require confirmation.” The 
author during his field study examined the fruits and the seeds. The fruits 
are of the shape and size of a hen’s egg and are edible. The flowers are in bloom 
profusely in spring and summer (April to May), and are white in the damper 
more shady areas, but becomes nearly brown when found growing in exposed 
situation. 


Genus—PODOPHYLLUM. 


Scapigerous herbs. The rhizome produces annual shoots above with two 
large peltate palmately lobed leaves which are pendulous when young like 
closed umbrella. Flowers large, white or rose-coloured; sepals 3-6 petuloid; 
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petals 6-9 (rarely 4); stamens as many or twice as many as petals; stigma 
large, sessile peltate. Fruit a berry, flesh consists chiefly of the placenta, 
which develop round the seeds, sometimes erroneously called aril. The species 
are of medicinal value. A valuable drug is prepared from the rhizome. 


PODOPHYLLUM EMODI Wail. 


Stem or scape 6-12 inches, erect, stout; herbaceous. Leaves 2, vernal, alternate, 
long-petioled, plaited and deflexed in venation, 6-10 inches diameter, orbicular, 
3-5-lobed to the middle or base; lobes cuneate, acutely serrate. Peduncle terminal 
in bud, then apparently supra-avillary or inserted on the petiole of the upper 
leaf. Flowers 1-1} inch diameter, red; sepals very deciduous; petals 6, some- 
times 4, obovate-oblong. Berry 1-2 inches, ellipscid, red, edible. 


Podophyllum Hexandrum Royle is a synonym of P. emodi. 


Habitat: Interior ranges of the Darjeeling and Sikkim Temparate and 
Alpine Himalaya, altitude 9,000 to 14,000 feet (3,000 to 4,000m.) from Sikkim 
to Hazara, descending to 6,000 feet in Kashmir. Fairly common between 10,000 
teet and 11,000 feet in Dombong, Thangu and Yumthang north Sikkim. 


A variety or a form of this species is sometimes taken as a different 
species—Podophyllum sikkimensis R. Chatterjee and S. Mookerjee, Rec. Bot. 
Surv. of India, Vol. VI. No. 2, 1953. Dr. S. K. Mookerjee and Dr. R. Chatterjee 
declared it as a new species. But the author after careful examination of the 
specimens both in the field and the herbarium, is convinced that there is 
but only one species in the East Himalaya—all over Darjeeling and 
Sikkim Himalaya. There is considerable variations due to micro-ecological 
conditions, but such minor variations do not justify creation of a new 
species. Botanically it may be utmost a new variety only if not a form. 


The plant is much prized for its medicinal] properties and the whole plant is 
used for medicinal purposes. It is cultivated for its medicinal value in Kashmir 
and Chakrata in the West Himalaya. It is supposed to be used in cancer. 


Family—PAPAVERACEAE. 


Annual cr perennial herbs; juice usually milky or coloured. Leaves radical of 
alternate, stiples O. Flowers often large, nodding in bud, regular, hermaphro- 
dite, homogrnous, perianth and stamens very caducous; sepals 2, hypogynous, 
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Papaver Somniferum Linn. 


concave; petals 4, 2-seriate, large, crumplen; stamens very many, filaments 
slender; anthers erect; slits lateral; ovary crowned with sessile rayed stigmas, 
“l-celled, or 2-4-celled by the produced placentas’ style short or O’ stigmas 
radiating, connate and opposite the placentas or free and alternating with 
them; ovules many-seriate, parietal, anatropous. Carpels dehiscing by pores or 
valves (censer mechanism). Seeds many, small albumen oily and fleshy; embryo 
minute, 2-lobed or 2-fid. 


Papaver somniferum Linn. is the well-known opium poppy. The drug is 
obtained by cutting notches in the half-ripened capsules from which latex 
exudes and hardens. The seeds on pressure yield oil. Seeds are edible. 


The garden poppy is widely cultivated throughout the world as an orna- 
mental plant. Single-pataled, white-flowered poppy is considered to be the true 
opium yielding plant. Rongo, and in fact, Darjeeling and Sikkim are consi- 
dered one of the most suitable places in India for cultivation of poppy for 
medicinal purposes. Dr. Itschkov, Director Medicinal Plant, U. 8. S. R., 
and late J. N. Rakhit, former Chemical Examiner and an expert on opium 
at Gazipur strongly recommend cultivation of opium plant for medicinal 
purposes in Rongo, Darjeeling district. The proposal, after careful considera- 
tion is accepted by the Government of West Benga]. An experimental 
cultivation for research purpose is going to be undertaken by the State. 


Genus—CATHCARTIA Ak. f. 


A perennial softly hairy herb; juice yellow. Leaves long-petioled, cordate, 
lobed. Flowers racemed, golden yellow; sepals 2; petals 4; ovary 1-celled; 
stigma sessile, 4-6-lobed; ovules many, on 4-6 parietal placentas. Capsule 
cylindric, dehiscing throughout its length by valves between the placentas 
which remain attached to the persistent stigma. Seeds stro-phiolate. 


CATHCARTIA VILLOSA Hk. f. 

Stem 10-18 inches, sparingly branched. Leaves 1-3 inches diameter, long- 
petioled ; 3-5-lobed, lobes variously cut; cauline shorter petioled and less divided, 
uppermost sessile. Flowers few, 2-3 inches diameter, in few-flowered racemes ; 
pedicels slender, curved. Capsules 2-3 inches, slender, erect, valves membraneous. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 10,000 to 12,000 feet 
(3,000 to 3,400m.). 
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Genus—MECONOPSIS Viguier. 


_ Perennial herbs; juice yellow. Leaves entire or lobed. Flowers solitary 
or racemed, large, blue, yellow or purple; sepals 2; petals 4; ovary 1-celled; 
style distinct, stigmatic lobes radiating on its clubbed extremity. Capsule ovoid 
or elongate, with’short valves below the persistent style. Seeds many, small, 
rugose. 


MECONOPSIS ROBUSTA Hk. f. and T. 


Stem 4-6 feet. Leaves 8-14 inches, pinnate, lobes pinnatifid, long-potioled, 
cauline sessile. Flowers 2-3 inches diameter, in sub-racemose panicles; 
pedicels 3-4 inches, densely clothed with reflexed bristles under the flower, 
elongating in frust; sepals bristly. Capsule 14 inches, densely, bristly at length 
glabrous; style slender. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 8,000 to 
10,000 feet (2,500 to 3,100m.); also from Nepal to Kumaon. 


MECONOPSIS NIPAULENSIS DC. 


Stem 3-5 feet, stout, erect, nearly simple; young parts clothed with soft 
golden villous hairs. Leaves 10-16 inches, oblong or lanceolate, profusely pinna- 
tifid, hirsute with barbellate not stellate hairs, softly pubescent when young. 
Flowers 2-33 inches diameter, golden-yellow in colour, in longated nearly 
simple racemes; sepals densely tomentose and bristly; ovary densely hisute with 
patent hairs. Style 3 inch long. Capsule 14-2 inches, clothed with appressed 
hairs and stellate down. 


Habitat: Darjezling and Sikkim Temperate Himalaya, altitude 10,000 to 
12,000 feet (3,000 to 3,800m.) Nepal, Sikkim. 


Meconopsis royalii is 2-3 feet long erect plant, which grows sparsely in 
shady places and often found eking out of the other alpines such as Vibranum 
or Cotoneaster bushes at an elevation of 11,000 to 13,000 feet (3,200 to 
4,000m.). Its lovely deep blue or sky blue flowers are very attractive indeed. 
The author was amazed while watching and admiring the beauty of the 
fresh flowers in full bloom near Thangu. 


MECONOPSIS HORRIDULA Qk. f. and Thom. 
This is another tiny blue poppy easily distinguished by its cobalt blue 
colour found in moraine with alpine scrubs. It is rightly remarked by 
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S, Kitamura—‘when I collected this tiny cobalt blue poppy, it was the 
climax of my plant hunting of the year.” The author felt in the same way 
when Dr. W. B. Stearn, at present Assistant Botanist of the British Museum 
Natural History, London, ran towards the flower to collect the former species 
when nearing Thangu, North Sikkim. 


MECONOPSIS SIMPLICIFOLIA H. K. f. and T. 


Leaves softly hairy, lanceolate, 2-3 inches, tapering into a petiole. Flowers 
2-3 inches in diameter; blue-purple. Capsule 2 inches; linear oblong, hairy. 


Habitat: Darjeeling and Sikkim Alpine Himalaya, ascending above 16,000 
to 17,000 feet (5,000m.) in Chemthang to Guichi La and also in Northern 
Sikkim. A fairly common upper alpine species. 


FUMARIACEAE. 

Annual or perennial herbs; juice watery. Leaves usually divided, segments 
not jointed. Flowers small, racemed, irregular, hermaphrodite, sepals 2, small, 
scale-like, deciduous; petals 4, in usually very dissimilar pairs; 2 outer larger, 
one or both gibbous or spurred; 2 inner smaller, erect, tips often coherent; 
stamens 6, in 2 bundles (4, free in Hypecoum), opposite the outer petals; anther 
of central stamen in each bundle 2-celled, of lateral 1-celled; ovary 1-celled; 
style long or short, stigma obtuse or lobed; ovules 2 or more, amphitropous, 
parietal. Fruit a 2-valved, many-seeded capsule, or an indehiscent 1-seeded nut. 
Seeds albuminous, raphe sometimes appendaged; embryo minute. 


Genus—DICENTRA SBorkhaus. 


Slender climbing glabrous herbs. Leaves decompoundly divided the rachis 
ending in much divided slender tendrils. Flowers yellow often tinged with purple, 
in leaf-opposed racemes; sepals small, scale-like, deciduous; petals 4, connivent, 
the 2 outer saccate at the base, the inner clawed, keeled, cohering by the tips. 
Capsule dehiscing by valves. Seeds beaked generally arillate. 


DICENTRA SCANDENS Walp. 


Stem slender, flexuous, angled. Leaves alternate, segments }-1 inch, oval 
oblong or orbicular. Flowers 3-linch long, yellow or purple; peduncle 2-3 
inches, slender, often leafy; pedicels 3-1 inch; bracts linear. Style 4-4 inch, 
capsule 1-1} inches, acute at both ends, valves membranous. Seeds finely 
granulate at the back. 
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Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 
6,000 feet (1,200 to 2,500m.), also from Nepal to Garhwal. 


DICENTRA THALICTRIFOLIA Gk. f. and T. 


Very similar to D. scandens and possibly not distinct specifically, but 
the capsule 1s broader, ¢ inch long, thick, fleshy very tardily dehiscent, the style 
is stouter, and the seeds finely granulate near the hilum and coarsely so on the 
back. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 4,000 to 
8,000 feet (1,400 to 2,500m.), from Nepal to Bhotan, extending to the 
Khasia Hills at the Kala Pani Bungalow, Assam, altitude 5,000 feet. 


Although there is much similarity between this species and D.-scandens, 
the diagnostic characters clearly shows justification of retaining its status as a 
separate species. There is not much difficulty in spoting the plant in the field 
and distinguishing it as a distinct species. The author, therefore, is inclined to 
maintain its status as a separate species in full agreement with Hooker f. and 
Thomson. 


DICENTRA ROYLEI Hk. f. and T. 


Stem 2-4 feet. Leaf-segments }-1 inch, ovate linear-lanceolate. Flowers }-1 
inch long, yellow, sometimes tinged purple; pedicels }-1 inch, longer than the 
lanceolate, membranous bracts. Capsule 1-14 by 1/5 inch. Seed 2-seriate, black, 
aru small. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 5,000 to 6,000 
feet (1,500 to 2,800m.) from Bhotan to Simla, extending to the Khasia Hills. 


Genus—CORYDALIS D.C. 


Erect or prostrate herbs, usually perennial rooted. Leaves lobed or cut, 
upper sometimes opposite. Flowers racemed, rarely subumbellate, small, white, 
blue, yellow or purple; sepals 2, small; petals 4, erect, or conniving; 2 outer 
dissimilar, anterior flat or concave, posterior gibbous or spurred at the base; 
2 inner clawed, tips free or cohering, keeled; stamens 6, diadelphous; posterior 
bundle with a basal spur enclosed in the petal-spur; midanther of each bundle 
2-celled, lateral 1-celled; ovary 1-celled; style filiform, stigmas 2 minute a 
dilated; ovules 2 or more, on 2 parietal placentas. Capsule ovoid oblong ellip- 
tic or linear, valves 2 membranous leaving the seed-bearing placentas attached 
to the style. Seeds small, beaked, aril fleshy or O. 
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Dicentra thalictrifolia Hf. & T. 


CORYDALIS SIBIRICA Pers. 

A subglaucous, branched prostrate herb. Stem ]-2 feet, weak, much branched. 
leafy. Leaves 2-3 pinnate membranous; segments 3-5, broad ovate, deeply cut. 
Receme base few flowered. Bracts small cut into narrow lobes. Flowers yellow, 
4 inch long. Posticous petal hooded, acute, equalling or exceeding the very broad 
conic obtuse recurved spur. Capsule 4-3 inch, linear, or linear obovate, style very 
short. Seeds few, small shining. : 


Habitat: Darjeeling and Sikkim Temperate to Alpine Himalaya, altitude 
7,000 to 14,000 feet (2,800 to 4,000m.) from Sikkim to Garhwal, extending 
to the Khasia Hills, altitude 6,000 feet. 


Corydalis longepes D.C. is a synonym of C. sibirica. These extreme forms 
often appear to be somewhat different from the typical form due to minor 
variations. 


CORYDALIS OPHIOCARPA Ak. f. and T. 

Stem 2-3 feet, slender, branched. Leaves 4-8 inches, 2-pinnatisect, glaucous 
beneath, pinnae 1-2 inches, pinnules obovate-oblong, segments obtuse, 
mucronate, Flowers yellow; bracts minute, subulate, entire; sepals orbicular ; 
fimbriate; posticous petal curved; lateral united below the top; style slender, 
equalling the many-ovuled ovary. Capsule 1 inch. Seed small, black, shining, 
punctate. 


Habitat: Moist valleys of the Darjeeling and Sikkim Himalaya, altitude 
9,000 to 10,000 feet (3,000 to 3,400m.). 


CORYDALIS GERANIIFOLIA dk. f. and T. 

Stem erect leafy branched. Leaves pale beneath; lower and radical 6-10 
inches, long-petioled, upper subsessile, lower pinnae petioled, second and third 
decurrent, ultimate segments oblong, acute or acuminate. Flowers 2 inch, 
golden yellow, slender; bracts oval or oblong, much cut, upper entire; posticous 
petal concave, acute, dorsal wing narrow, shorter than the spur. Capsules 4 inch, 
broad-linear or linear-obovate, spreading; pedicels short. Seeds few, shining. 


Refer: C. Chaerophylla DC, p. 131. 


Habitat: Frequently sheltered in rather shady and moist crevices of 
rocks, at 3,000 to 4,000m. 
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CORYDALIS CACHEMIRIANA Royle. 


Bulb small, scaly. Stem 2-6 inches. Radical leaves long-petioled, palmately 
3-5 partite, early withering; cauline near the top of the stem, subsessile, 3-6 partite 
lobes 3-1 inch, linear, entire. Racemes terminal, 3-8 flowered; bracts 3-fid 
exceeding the pedicels. Flowers 3-1 inch, long, bright royal blue with dark-blue 
tips; sepals minute; posticous petal concave, acute or acuminate, almost equalling 
curved spur. Capsule linear-oblong, pendulous or deflexed. 


Habitat: Temperate to Sub-alpine Darjeeling and Sikkim Himalaya, 
altitude 9,000 to 12,000 feet (2,800 to 4,500m.) from Sikkim to Kashmir. 


The plants generally make their appearance from 10,000 feet upward. 
Its lovely bright blue flowers swaying with the wind, often seen coming out 
of the crevices of the rocks, or screes or moraines with Cathcartia villosa and 
Meconopsis nipalensis cannot fail to attract the notice of any lover of Alpine 
flowers. Found all over upper Sikkim, commonly found on the wayside in 
Alulkthang to Chemthang, Gnathong, Thangu, Changu to Nathu La Jelap 
La up to the Tibetan border in between 12,000 to 16,000 feet. 


CORYDALIS POLYGALINA Hk. f. and T. 

Root and radical leaves unknown. Cauline leaves 1-2 inches subsessile, 
pinnae in 5-6 pairs, lower 3-5 partite; segments 1 inch, narrow-linear, coriaceous, 
parallel-veined. Flowers 3 inch, yellow with a dark purple spot; pedicels very 
short; upper bracts lanceolate; posticous petal vaulted, acute wing narrow. Capsule 
4-3 inch, oblong. 


Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 14,000 to 16,000 
feet (4,000 to 5,000m.). 


CORYDALIS JUNCEA Wall. 

Stem 1-14 feet; Leaves 3-1 inch, linear-lanceolate, bract-like. Racemes 2-3 
inches. Flowers 4-4 inch long, bright yellow with purple tips; pedicels 4-% inch, 
slender; bracts half as long; posticous petal very convex, back broadly winged, 
longer than the obtuse spur. Capsules (unripe) } inch, oblong in much elongate 
racemes, pedicels deflexed. 


Habitat: Darjeeling and Sikkim Temperate to Alpine Himalaya, 
altitude 12,000 to 14,000 feet; Nepal, Sikkim. This species is not so common 
as the former, but not infrequently met with here and there between 
Gumbathang and Meguthang—11,000 feet to 12,000 feet. 
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CORYDALIS RAMOSA Wall. 

Glaucous herb. Stem 1-2 feet (dwarf at high elevations), often leafy, 
flexuous. Radical leaves few or many, decompound, long-petioled, 2-3 tumes 
divided, ultimate segments small narrow-oblong or linear. Recemes 1-5 inches. 
Flowers }$ inch long, yellow; pedicels deflexed; posticous petal dorsally 
winged, hooded, equalling or shorter than the obtuse spur; style persistent. 
Capsules obovate-oblong, obtuse; Seeds shining. 


Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 12,000 to 15,000 
feet (3,000 to 4,500m.) from Sikkim to Kashmir. Not so common as the other 
two species. 

CORYDALIS CHAEROPHYLLA DC. 

An erect herb. Stem 2-4 feet, branched above. Leaves pale beneath; lower 
and radical 6-10 inches, long-petioled, upper subsessile, deltoid decompound, lower 
pinnae petioled, second and third decurrent, ultimate segments oblong, acute or 
acuminate, Flowers 3/4 inch, golden-yellow, slender; bracts oval or oblong, cut, 
upper entire; posticous petal concave, acute, dorsal wing narrow shorter than the 
spur; spur equalling or exceeding the plant. Capsules 4 inch, broad-linear 
or linear-obovate, spreading; pedicels short. Seeds few, shining. . 

Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 6,000 
to 10,000 feet (2,000 to 3,000m.) from Sikkim to Kumaon. 

C. geranitfolia Hk. f. and T. is considered by some botanist as a synonym of 
C. chaerophylla DC. There are however several forms differing in minor 
characters. This is one of such a form. 

Further examination in the field and study of this species of plant from 
germination to fruiting stage is necessary to establish its correct systematic 
position. The two species are, however, separately described here. The former 
may be considered a variety. 


CORYDALIS MEIFOLIA Wail. 

Rootstock stout, branched. Stems 6-18 inches, simple or branched. Leaves 
decompound very many, 4-8 inches, oblong, segments linear or capillary, 
crowded acuminate. Racemes 1-2 inches; bracts leafy pectinate. Flowers 4-3 
inch, yellow, tips purple; lower pedicels often elongate; posticous 
petal obtuse, dorsal wing broad, twice as long as the obtuse spur. Capsules } inch, 
pedicel curved. Seeds 4-6 shining. 

Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 12,000 to 15,000 
feet (3,000 to 4,500m.) 
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Family— CRUCIFERAE. 

Herbs, rarely undershrubs ; juice watery, often pungent. Leaves cauline 
and radical, the latter in a rosette, cauline, alternate, exstipulate. Flowers 
racemed, rarely solitary on scapes, or axillary; sepals 4, free, 2 lateral (opposite 
the placentas) often large and saccate at the base imbricate; stamens 6 (rarely 
1, 2, or many); 2 outer opposite the lateral sepals ; 4 inner longer, in opposite 
pairs, Disk with usually 4 glands opposite the sepals; ovary 2 celled by a placen- 
tal membrane, or | celled, or with 2 lobes opposite the placentas; ovules 1-2 
or, 2-seriate on two parietal placentas, rarely solitary and erect. Fruit either 
persistent placentas (replum), or indehiscent, or transversely jointed. 
Seeds small, albumen O; Cotyledons large, plano-convex or longitudinally 
concave or folded, foliaceous in germination; radicle turned up on the back of 
one cotyledon (incumbent), on facing the edges of both (accumbent). 


Genus— BARBAREA Br. 


Perennial or biennial branched leafy herbs with angled stems and lyrately 
pinnatifid leaves. Flowers yellow; sepals suberect, subequal at the base; petals 
with a broad claw. Pod long, linear, compressed, 4-angled, many-seeded ; valves 
hard, stout; usually strongly keeled. Seeds small, l-seriate, ovoid, without a 
margin; cotyledons accumbent. 


BARBAREA VULGARIS Br. 

Stiff, erect, smooth. Stems 9-18 inches furrowed, green, leafy. Lower leaves 
petioled, lyrate-pinnate, terminal lobe large subrotund; upper leaves sessile, 
obovate, entire sinuate or pinnatifid at the base, lowest lobes auricled stem-clusping. 
Pods 2/3-1}3 inch, numerous in a crowded raceme narrow-linear, rigid; pedicels 
erect or spreading ; style about 1/12 inch stout, straight. 


Habitat: Darjeeling and Sikkim Temperate and sub-alpine Himalaya and 
W. Tibet, altitude 4,500 to 12,000 feet (1,500 to 3,000m.) 


No record of any species of the genus Barbarea is made by S. Kitam- 
ura from central Nepal. 


Genus—CARDAMINE Linn. 


Annual or perennial, glabrous or slightly pubescent, often flaccid herbs. 
Leaves entire lobed or pinnate. Flowers white, pale-purple or violet, very rarely 
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yellow; sepals equal at the base; petals clawed; stigma simple or 2-lobed. Pod 
narrow-linear, compressed, tapering at both ends; valves with a distinct 
midrib, opening elastically; septum membranous; Seeds flattened, without a 
border, l-seriate; cotyledons accumbent. 


CARDAMINE GRIFFITHII Zk. f. and T. 


Annual perennial smooth herb. Rootstock creeping ; stem 1 foot angled 
and grooved. Leaves 3-6 pairs, imparipinnate; leaflets in 3-6 pairs, ovate 
oblong or rounded, entire or sinuate. Flowers large deep lilac or purple. 
Pods slender, somewhat furcate sometimes pendulous. 


Habitat: Wet shady places Nepal to Darjeeling and Sikkim to Lamu in 
Bhootan also in similar habitat in various parts of Sikkim, altitude 12,000 
to 12,600 feet (3,000 to 4,200m.). 


Cardamine Smithiana K. Biswas, a rather tall herb, with large 3-lobed 
crenate-serrate leaves and branches of crowded pale mauve flowers on raceme 
reported from Tibet, Angala 2,900m. Collected by Ludlow and Sheriff in 
1933. It was also found by the author in and about Lachen and Lachung, 
Sikkim. (Cf. “Observations on Indian Cardamine’’ by Kalipada Biswas, 
D.Sc., Transactions of Proceedings of the Botanical Society of Edinbergh, 
Vol. XX XIII, Part IV, 1943); and in Journ. of Botany, (London), LXXVI 
(1938). 


CARDAMINE HIRSUTA Linn. 


Annual or biennial, glabrous, suberect decumbent, herb. Leaves imparipin- 
nate, radiate; Stem suberect or decumbent, 3-12 inches. Leaflets 5-13. 
orbicular-ovate, toothed, and angled; of the upper leaves narrow. Infloresence 
racemose or corymbose. Flowers many somewhat crowded at the apices, white; 
petals narrow, erect, twice as long as the very small sepals. Pods 4-1 inch; style 
very short; capsule, elongate cylindric. 


Habitat: Very common all over Darjeeling and Sikkim Himalaya (from 
1,500 to 3,000m.) growing gragariously in moist shady places or wet soil. 
Throughout temperate regions of India; and a weed of the cold season in Bengal. 
A good spinach like vegetable, widely cooked and eaten. Often kept dried 
for cooking when it is not easily available. Kitamura reports C’. flexuosa 


Wither., and considers C. flexuosa as Var. Sylvatica (Link) Hk. f. of C. hirsuta 
Linn. 
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CARDAMINE IMPATIENS Linn. 

Annual or perennial herb. Stems stiff, 6 inches to 1} feet. Leaves pinnate 
leaflets small, ovate-oblong or lanceolate, obtusely 3-5 lobed; auricles of the 
stem-leaves sagittate. Flowers 4-3 inch across; sepas pale purple outside «i 
the lips; petals linear, erect, very minute, white often O. Pods 1 inch erect, very 
slender, linear, acute; style subulate; valves smooth. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Sikkim to 
Kashmir, altitude 5,000 to 12,000 feet (1,700 to 3,500m.) fairly common all 
over Darjecling and Sikkim. 


CARDAMINE ELEGANTULA dk. f. and. Thom. 


A slender annual with 3-7 pairs of leaflets, rather roundly situated. Flowers 
white or rose coloured; petals clowed. It generally occurs in moist temperate 
zone in the East Himalaya, Darjeeling and Sikkim, to Bhootan, altitude 2,200m. 


CARDAMINE MACROPHYLLA Willd. 


Perennial glabrous or pubescent rather erect herb—1 to 3 feet tall, leafy, 
glabrous or slightly pubescent; rootstock creeping; stem simple, herbaceous, 
1-24 feet, smooth, striated. Leaves all pinnate; leaflets $-3 inches, 3-5 pairs, ovate 
cuneate, lanceolate acuminate or obtuse. Racemes erect, many-flowered. Flowers 
rose coloured or purple, rather crowded at the end of racemie; style 1/6 inch, 
rigid. Pods 4-1} inches, erect, tapering at both ends; valves smooth, flat. 


Habitat: Throughout Darjeeling, Sikkim and the Temperate East and Weal 
Himalaya, altitude 7,000 to 12,000 feet (2,000 to 5,300m.), from Kashmir to 
Darjecling and Sikkim. 


CARDAMINE TRIFOLIOLATA Hk. f. and Thom. 


A small fleshy annual; rootstock short, creeping; stems 4-5 inches, simple, 
erect. Radical leaves on long very slender petioles, leaflets small, sub-sessile 
3-lobed, rounded, sparsely hairy above, glabrous beneath, lobes obtusely pointed; 
cauline few, shortly petioled, sometimes simple. Racemes subcorymbose, few 
flowered. Flowers 7-8mm. long, pale lilac or almost white; sepals small, cbovate, 
glabrous, margin membranous; petals } inch Jong, obovate-cuneate, scarcely 
clawed. Capsule 4 to ? inch long. 


Habitat: Darjeeling and Sikkim Himalaya, to Bhootan, altitude 7,500 feet 


to 12,000 feet (2,500 to 4,000m.). In and about mossy streams in the forests 
of Kast Himalaya. 
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CARDAMINE CIRCAEOIDES dk. f. and 7. 


Annual or perennial herb. Stem 6-12 inches, simple or slightly branched. 
Leaves 1 to 14 inch long, thin, radical on much longer stalks than the cauline, 
sinuate, cordate obtuse, toothed, lower lobes rounded. Racemes few-flowered. 
Flowers about + inch across, white; stigma broad. Pods 1 inch, on short 
pedicels, erect or spreading, narrow-linear. 


Habitat: In moist woods in the interior Darjeeling to Sikkim to Bhootan, 
altitude 5,000 to 7,000 feet (1,500 to 2,400m.). 


Genus—DRABA Linn. 


Small tufted herbs with stellate pubescence. Leaves entire, radical rosulate. 
Flowers white or yellow, rarely purple, in short ebracteate racemes, or corymbs; 
sepals short, equal at the base; petals entire or emarginate, claws short; 
filaments simple; style short or long. Pods compressed or turgid, elliptic 
oblong or oboid, rarely linear; valves flat, rarely convex; septum mem- 
branous. Seeds 2-seriate, ovoid, compressed, not margined; cotyledons accum- 
bent, rarely incumbent. 


DRABA ELATA Hk. f. and T. 


Erect, 9-15 inches, sparingly covered with simple and stellate hairs. Radical 
leaves petioled, rosulate spathulate obtuse entire or rarely toothed. Flowers 
numerous, sub-capitate; sepals 3/4 inch, hairy, margin scarious; petals twice as 
long, ovate-oblong, clawed. Pods in long lax racemes, once or twice twisted, 
oblong-lanceolate acute glabrous when ripe; pedicels 4 inch, spreading or sub-erect, 
pilose, lower often bracteate. 


Habitat: Sub-alpine inner ranges of Darjeeling and Sikkim, altitude 11,000 
to 13,000 feet (3,200 to 4,000m.). 
DRABA ELLIPSOIDEA Hk. f. and T. 


Much depressed, hairy, leafy. Leaves 4-1 inch, linear-oblong, toothed. 
Flowers white. Pods racemed, 1/6-1/3 inch, elliptic-oblong flat equalling or 
shorter than their curved pedicels, flat, stellately pubescent; style O. 


Habitat: Darjeeling and Sikkim Himalaya, a weed in radish fields, altitude 
15,000 to 16,000 feet (4,000 to 5,000m.). 
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DRABA GRACILLIMA dk. f. and T. 


Stems 4-12 inches, hoary. Radical leaves spreading, spathulate; cauline few, 
near the base, sessile, ovate. Scapes numerous, filiform, flexuous. Racemes 
occupying almost the whole length of the stem; pedicels } inch, filiform, spreading 
or deflexed, the lowest often twice the length of the uppermost. Flowers yellow, 
Pods } inch, erect, linear tapering at both ends, compressed, straight or 
curved, glabrous. Seeds numerous. - 


Habitat: Temperate Darjeeling and Sikkim Himalaya, altitude 10,000 
to 13,000 feet (3,000 to 4,000m.). 


Genus—NASTURTIUM Br. 


Terrestrial or aquatic, branched, glabrous or hairy herbs. Leaves entire 
lobed or pinnatifid. Flowers small, yellow, rarely white, sometimes bracteate; 
sepals short, spreading, equal at the base; petals short, narrowed at the base, 
scarcely clawed, or O; stamens 2, 4 or 6. Pod long or short, almost cylindric; 
valves faintly 1-nerved; septum thin, transparent; style variable, short or long 
and slender, stigma entire or 2-lobed. Seeds small, turgid, 2-seriate, or irregular- 
ly l-seriate; cotyledons accumbent. 


NASTURTIUM MONTANUM Wall. 


An annual. Radical leaves sinuate-pinnatifid; flowers bracteate yellow, pods 
short turgid. 


Habitat: Darjeeling and Sikkim Sub-tropical Himalaya from Sikkim to 
the Punjab, ascending to 7,000 feet (2,000 to 2,500m.), extending to the 
Khasia Hills to Burma. 


NASTURTIUM PALUSTRE Dc. 


Stems weak, smooth, slightly hairy. Radical leaves numerous, petioled, 
lobes broad, often sinuate-toothed, terminal larger, ovate-lanceolate, much toothed; 
cauline subsessile; deeply toothed or pinnatifid. Flowers small, yellow ebracteate, 
in long lax racemes; petals about equalling the sepals. Pods ¢-} inch, shor! 
thick, slightly curved when ripe, pedicels either horizontal or deflexed. Seeds 
crowcled, 2-seriate. 


Habitat: Abundant in the Temperate Darjeeling and Sikkim Himalay 
ascending to 10,000 feet (3,000m.); and in North-West India; rare in Assam. 
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Genus—SISYMBRIUM Linn. 


Glabrous hairy or tomentose or hoary annual or biennial herbs. Leaves 
entire lobed pinnatifid or pinnatisect. Flowers yellow, white or rose- 
coloured, in lax often bracteate racemes; sepals short or elongate, equal 
at the base or the lateral saccate; petals with long claws; stamens free; 
filaments all simple. Pods elongate, cylindric or compressed, rarely tetragonal; 
valves convex, usually 3-nerved; septum membranous style; short, stigma 
2-lobed. Seeds generally numerous, l-seriate not margined, with filiform 
cords; cotyledons incumbent. 


SISYMBRIUM MOLLISSIMUM C. A. Mey. 


An erect rigid biennial or perennial. Stem solitary or 2 or 3 from the 
same root, 9-18 inches high, simple or with a few stiff erect branches. 
Leaves 1-2 inches, shortly petioled, obovate-lanceolate; cauline oblong, sagitate 
and stem-clasping, gradually smaller upwards. Racemes elongate and lax in the 
fruit; pedicels slender, erect, }-4 inch. Flowers capittale, ebracteate, purple 
or white, style short. Pods 1-14 inches, straight; valves convex; veins 
indistinct; slender. 


Habitat: Temperate Sub-alpine and Alpine Himalaya, from Darjeeling 
and Sikkim to Kashmir, altitude 8,000 to 10,000 feet (to 16,000 feet in 
Sikkim); Western Tibet, altitude 12,000 to 14,000 feet (2,700 to 4,700m.). 


SISYMBRIUM HIMALAICUM H. f. and T. 


Stem erect, with numerous spreading or ascending stiff branches. Leaves 
sinuate-toothed, radical petioled; wpper clasping the stem by sagitate auricles. 
Flowers bracteate. Pods 1-14 inches long, terete, straight; pedicels short, 
stout, spreading, each with a leaf-like bract at the base; valves striate. 


Habitat: Temperate and Sub-alpine Himalaya, from Darjeeling and Sikkim 
to Kashmir, altitude 10,000 to 12,000 feet (3,200 to 4,000m.). 


Genus—EUTREMA Br. 


Glabrous leafy biennial or perennial herbs. Leaves entire or serrate, 
radical on long petioles, upper shortly petioled or sessile. Flowers white 
corymbose; sepals short, erect, equal at the base; filaments entire. Pods 
linear or linear-oblong, terete; valves convex; style short. Seeds few, 
wingless, irregularly 1-2-seriate. 
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EUTREMA HIMALAICUM @k. f. and T. 

A stout erect simple herb 18 inches high, glabrous or with a few hairs 
along the margins of the leaves and petioles. Leaves all entire, obtuse, 
radical long-petioled, oblong or ovate-cordate; cauline ovate or ovate-lanceolate, 
auricled at the base. Flowers rather large, white, in numerous terminal 
heads. Pods racemed, suberect, pedicels long spreading. 


Habitat: Temperate Darjeeling and Sikkim Himalaya, altitude 10,000 to 
13,000 feet (3,000 to 4,000m.). 


Genus—ERYSIMUM Linn. 

Herbs, often hoary with appressed forked hairs. Leaves linear or 
oblong, entire or sinuate-toothed, base never auricled. Flowers yellow, 
rarely purple, obracteate; sepals erect, equal or the lateral gibbous at 
the base; petals clawed; filaments simple; style short or long; stigma 2-lobed, 
capitate. Pods elongate, narrow, compressed tetragonal or terete; valves 
linear, l-nerved, frequently keeled; septum membranous or corky. Seeds 
numerous, l-seriate, oblong, not margined; cotyledons incumbent. 


ERYSIMUM DEPLEXUM dk. f. and T. 

Easily distinguished by its small size and curious ramification, the 
stems that spring from the many-crowned rootstock are 3-5 inches long, 
and bent down to the earth when fruiting, their pod-bearing tips alone 
ascending. Leaves 14-3 inch, linear-spathulate. Flowers } inch diameter, 
ochreous-yellow. Pods 14-2 by +-x4 inch _ broad, narrowed into a 
style 1/10 inch long; replum with slender flat sides, septum rather spongy. 
Seeds with very short funicles. 


Habitat: Alpine Darjeeling and Sikkim Himalaya, at Kongra Lama, 
altitude 13,000 to 15,000 feet (3,000 to 5,000m.). 


ERYSIMUM FUNICULOSUM dk. f. and T. 

Root stout; stock dividing into a tuft of short branches and very 
short flowering shoots. Hairs chiefly fixed by the middle, a few are 3. 
furcate. Leaves linear-lanceolate. Flowers as in E. deflexum. Pods 3 inch long, 
broader and flater and less keeled than in any other Indian species, sparsely 
appressed hairy. Seeds with capillary strict funicles as long as themselves; 
valves membranous, acute above, narrowed to a tapering base. 


Habitat: Alpine Darjeeling and Sikkim Himalaya; at Kongra Lama, 
altitude 14,000 to 16,000 feet (3,500 to 5,400m.). 
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E RYSIMUM PACHYCARPUM Hk. f. and T. 

Stem many-angled; branches with appressed 3-forked heirs long. Leaves 
lanceolate sinuate-toothed. Flowers bright orange yellow; petals obovate-spathulate; 
stigma large. Pods 2-24 by 4 inch; valves obtusely keeled, obtuse at 
both ends, capitate. Seeds small. 

Habitat: Temperate Darjeeling and Sikkim Himalaya, in Lachen valley 
and Thangu, altitude 10,000 to 13,000 feet (3,000 to 4,000m.). 


ERYSIMUM LONGISILIQUUM dk. f. and T. 
The tall robust habit, acutely angled stem, size of flower and very long 
spreading pods (4-5 by 7 are the best distinguishing characters 
to identify this species in the field. 


Habitat: Temperate Darjeeling and Sikkim Himalaya; at Thangu, altitude 
10,000 to 13,000 feet (3,000 to 4,400m.). 


Genus—CAPSELLA Moench. 


Small branched annuals or perennials. Radical leaves entire or pinnatifid. 
Flowers small, white, racemed. Sepals spreading, equal at the base. Petals short. 
Pods obcordate cuneate ovate or oblong, laterally compressed; valves convex 
or boat-shaped; septum very narrow, style short. Seeds numerous, 2-seriate, 
narrowly margined; cotyledons incumbent. 


CAPSELLA BURSA-PASTORIS Moench. 


Glabrous or hairy; hairs branched; root long, tapering. Stems 6-16 inches, 
branched. Leaves resolute pinnatifid, rarcly entire, upper lobe triangular; cauline 
auricled. Flowers 7 inch diameter, white, self—pollinated; stamens more 
or less aborted. Pods }-4 inch; pedicels slender; style short; valves smooth. 
Seeds many, oblong, punctate. 

Hubitat: Common in the cultivated fields in Darjeeling and Sikkim and 
throughout temperate India. A cosmopoliton weed popularly known as 
“Shepherd’s purse’’. The leaves vary in shape, size and forms under various 
ecological conditions in different situation. 


Genus—LEPIDIUM Linn. 


Diffuse or erects herbs, undershrubs or shrubs, with entire or divided leaves. 
Flowers small, white, ebracteate; sepals short, equal at the base; petals some- 
times 2-4 or O; stamens 6, 4, or O. Pods ovate or oblong, rarely globose, usually 
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orbicular, laterally much compressed, tip notched or entire; valves boat 
shaped, keeled or winged; septum narrow, membranous. Seeds solitary in each 
cell; cotyledons incumbent. 


LEPIDIUM CAPITATUM 4. f. and T. 


Prostrate leafy herb, glabrous or glandulur-pubescent; branches 6-8 inches 
stout. Radical leaves shortly petioled, sessile, pinnatisect, lobes cuneate-oblong, 
toothed beyond the middle. Flowers tetrandrous, white; petals scarcely 
exceeding the sepals. Pods 1/12 inch, ovate, scarcely notched; valves keeled, 
wingless, sessile. Seeds mucilaginous when moistened. 


Habitat: Temperate and sub-alpine Darjeeling and Sikkim Himalaya, from 
Sikkim to Kumaon, altitude 10,000 to 14,000 feet (3,000 to 4,500m.), 


Genus—THLASPI Linn. 


Annual or perennial herbs. Leaves entire or toothed, the upper often clasping 
the stem. Flowers racemose, small, white or rarely pale rose; sepals small, erect, 
equal at the base; petals equal or nearly so. Pod orbicular obovate or obocor- 
date, laterally compressed, emarginate, rarely acute, valves boat-shaped, keeled 
or broadly winged; septum narrow, membranous, style short or long. Seeds 
2 or more in each cell, not winged; radicle accumbent. 


THLASPI ALPESTRE Linn. 


Perennial tufted herb. Stem 4-12 inches, stiff, glabrous, somewhat glaucous, 
erect, simple or branched. Root-stock often branching and shortly creeping near 
the surface. Radical leaves sometimes almost orbicular, cualine oblong or obovate- 
cordate; auricles small obtuse. Racemes much elongated in fruit. Flowers 
rather large, white; pedicels horizontal, as long as the pods. Pods } inch, 
narrowed at the base, broadly not deeply notched; valves compressed, wing very 
narrow below, broader above; angles rounded, outer often sharp; style equalling 
the notch or projecting beyond it. Seeds 4-8 in each cell. 


Habitat: Temperate and sub-alpine Darjccling and Sikkim Himalaya and 
Western Tibet from Sikkim to Kashmir, altitude 7,000 to 12,000 feet (2,000 to 
3,800m.) in Sikkim only on the dry inner ranges. 


T. cochleariodes Hk. f. and T., is another higher alpine species of inner 
ranges occurring between 14,000 to 16,000 feet with small white flowers in 
short corymb, pods oblong curied. 
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Genus—RAPHANUS Linn. 


Cvarse, rough or glabrous annuals or biennials. Leaves lyrate-pinnate or 
pinnatifid. Flowers large, yellow, white or pale lilac, veined with purple, in long 
ebracteate racemes; sepals erect, lateral ones saccate at the base. Pods indehis- 
cent, elongate, terete, thick, continuous or constricted, with a long tapering 
pointed beak, continuous within or filled with pith separating the seeds. Seeds 
pendulous, globose; cotyledons conduplicate. 


RAPHANUS SATIVUS Linn. 


Root fleshy, variable in size and form. Leaves roughly pilose. Flowers 
variable, usually white or lilac with purple veins. Pcds terete continuous, | inch 
to 2 feet. 


Habitat: Cultivated throughout India, and up to 16,000 feet in the 
Darjeeling and Sikkim Himalaya. 


Numerous types of raddish has evolved with centuries old cultivation. It 
is of medicinal value and is the well-known vegetable eaten fresh and cooked. 
In the hills it is kept dried and eaten after cooking. 


Family—VIOLACEAE. 


Herbs or shrubs. Leaves alternate, entire or pinnatisect, stipulate. Flowers 
regular or irregular, 2-bracteolate; sepals 5, persistent, equal or unequal, 
imbricate in bud; petals 5, hypogynous equal or unequal imbricate or contorted 
in bud; stamens 5, filaments short, broad; anthers free or connate, connective 
broad, produced beyond the cells; ovary sessile, I-celled; style simple stigma 
capitate truncate or cupular entire or lobed; ovules many, on 3 parietal 
placentas, anatropous. Fruit a 3-valved capsule, rarely a berry. Seeds small, 
albumen ficshy, embryo straight, cotyledons flat. 


Genus—VIOLA Linn. 


Herbs, rarely shrubby below. Flowers, on 1, rarely 2-flowered peduncles, 
often dimorphic, some large petalled which ripen few seeds, others small petalled 
or apetalous and very prolific; sepals produced at the base; petals erect or 
spreading, lower largest, spurred or saccate at the base; anthers connate, 
connectives of two lower often spurred at the base; stvle clavate or truncate, tip 
straight or oblique, stigma obtuse Jobed or cupular. Capsule 3-valved. Seeds 
or ovoid globose. 
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VIOLA BIFLORA Linn. 


Stem 3-12 inches erect or decumbent Rootstock slender. Stem 3-12 inches, 
erect or decumbent. Leaves (1-2 inches diam.) reniform, crenate; stipules ovate or 
oblong. Flowers yellow, sepals linner-obtuse, spur very short. Stigma obliquely 
bilobed, not beaked. 


Habitat: Darjeeling and Sikkim Temparate Himalaya from Kashmir to 
Sikkim, altitude 6,000 to 12,000 feet (2,000 to 4,000m.). 


A common delicate road side weed trailing over the ground in rather 
exposed hill sides and waste places and fringe of the forests. 


VIOLA PATRINII DC. 


Stemless herb. Rootstock woody. Leaves very variable, largest 3-4 by 
1-2 inches, narrowest 3-4 by }-1 inch, triangular ovate, oblong or linear crenate 
or serrate, base hastate cordate or cuneate; petiole 2-4 inches, often winged; 
stipules entire. Flowers 4-3} inch diameter; lilac; sepals lanceolate, spur saccale. 
Style nearly straight, slender; stigma 3-lobed, truncate, terminal margined. 
Capsule straight, }-} inch; valves narrow, acute. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 4,000 to 
8,000 feet (1,200 to 2,800m.) from Kashmir to Bhootan; Western Tibet; Khasia 
Hills; Not very commonly met with as a creeping weed here and there. 


VIOLA DIFFUSA Ging. 


Stemless stoloniferous perennial herb. Leaves elliptic-ovate obtuse crenate base 
cuneate rarely cordate, 1} inches, pale green; petiole broadly winged, rarely 
equalling the blade. Stolons short, sometimes floriferous. Stipules narrow 
toothed. Flowers pale-purple; sepals sub-acute, spur globose; style slender, 
narrowed downwards from the 2-lobed margined obscurely-beaked stigma. 


Habitat: Sub-tropical Darjeeling and Sikkim Himalaya from Nepal to Mishmi, 
in fields, altitude 3,000 to 5,000 feet (1,000 to 2,000m.) Khasia Mts. The most 
common species found growing every where as weeds in rather open places 
and in the fringe of the forests or meadows and grassy glades. 
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VIOLA HOOKERI 7. Thoms. 


Rootstock slender. Leaves 3-14 inches, rather fleshy, orbicular-reniform 
broadly crenate, crenatures very broad and shallow; petiole 1-3 inches not 
winged, slender; stipules frec-toothed or lacerate. Flowers white or very pale blue, 
small; spur saccate; style slender, narrowed downwards from the 3-lobed 
obscurely beaked stigma. 


Habitat: Darjeeling and Sikkim, and throughout Eastern Himalaya; 
Bhootan, altitude 6,000 to 7,000 feet, Sikkim, altitude 8,000 to 11,000 feet 
(2,000 to 3,700m.). 


VIOLA DISTANS Wall. 


Rootstock slender or stout. Stems 1-14 inches, usually long and trailing. 
Leaves 3-14 inches, very variable, ovate- or deltoid cordate usually acute 
crenate-serrate; sinus broad or narrow, shallow or deep; stipules entire or 
fimbriate. Flowers 4-4 inch diameter, pale lilac or blue; petals not winged; 
style slender, narrowed downwards from the obscurely 3-lobed stigma. Capsule 
3-4 inch, valves acute. 


Habitat: Temperate Darjeeling and Sikkim Himalaya, from Nepal to 
Bhootan, altitude 5,000 to 10,000 feet; Khasia Hills, altitude 4,000 to 6,000 feet. 


VIOLA SERPENS Wall. 


Leaves 1-2 inches, ovate-cordate obtuse or acute crenate serrate sinus open or 
closed, shallow or deep; stipules toothed or fimbriate. Fluwers from the main stem 
4-4 inch diameter; those from the axils of the cauline leaves small or minute; 
spur saccate. Capsules often pubescent. As variable in habit and foliage as V. 
distans, from which the stigma alone distinguishes the glabrous forms when these 
are not in fruit, and it is suspected that these differences are sexual, the 
stigmas of the smaller fertile flowers appearing to be more truncate than those 
of the large flowers. 


Habitat: Moist woods, throughout the Temperate Darjeeling and Sikkim 
Himalaya, Khasia Hills, altitude 5,000 to 7,000 feet. 


Family—BIXINEAE. 


Trees or shrubs. Leaves alternate; stipules minute or O. Inflorescence 
various. Flowers regular, 1-2-sexual; sepals 4-5, rarely 2-6, imbricate, free o1 
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connate and bursting irregularly, usually deciduous; petals 4-5 or O, imbricate 
or contorted in bud, deciduous. Stamens usually hypogynous; anthers 2-celled, 
bursting by slits or pores; disk thickened, often glandular; ovary 1., rarely 
several-celled; style and stigmas free or united; ovules parietal, amphitropous 
or anatropous. Fruit dry or fleshy, indehiscent or valvular, valves bearing the 
seeds in the middle. Seeds arillate or testa pulpy, albumen fleshy; embryo axile, 
cotyledons foliaceous often cordate. 


Genus—GYNOCARDIA R. Br. 


A perfectly glabrous tree. Leaves quite entire. Flowers axillary or truncal, 
fascicled, dioecious; calyx cup-shaped, 5-toothed or bursting irregularly; petals 
5, with a ciliate scale opposite each. FL. 3: Stamens many; anthers basifixed, 
linear; ovary O. Fl. 2: Staminodes 10-15, villous; ovary globose, 1-celled; 
styles 5, stigmas large cordate; ovules many, on 5 parietal placentas. Berry 
subglobose, rind thick, hard, rough. Seeds obovoid, immersed in pulp, testa 
thick; albumen oily; cotyledons flat, subreniform, radicle ovoid. 


GYNOCARDIA ODORATA &. Br. 


A middle sized glabrous tree, branches slender, flexuous. Leaves bifarious, 
largest 6-10 by 3-4 inches, smallest 4-6 by 14-2 inches, entire, oblong or linear 
oblong, abruptly acuminate shining above; coriaceous, strongly reticulate beneath; 
petiole }-1 inch. Flowers sweet scented, yellowish in very large fascicles on the 
trunk, solitary or few together in the leaf axils, very variable in size, }-2 inche 
diameter, the females largest; calyx coriaceous cup-shaped; petals-5; filaments 
wooly. Peduncles 1-3 inches, bracts basal, minute. Fruit 3-5 inches diameter. 
Seeds 1 inch long. 

Habitat: From Darjeeling and Sikkim foot-hills to the Khasia Hills 
eastwards to Chittagong, Rangoon and Tenasserim, from sea level to Terai 
and Dooars ascending up to 800m. or so. Abundant in the lower and middle hill 
forests of Darjeeling and Sikkim Himalaya. 

The plant is of medicinal value. The seeds yield Chaulmoogra oil well known 
as a cure for Jeprosy. This is the Chaulmoogra odorata of Roxburgh. It 18 
easily distinguished by its long pendulous leafy branches. 


Family—POLYGALEAE., 


Annual or perennial herbs, erect or scandent shrubs, or timber trees. Leaves 
alternate (rarely whorled) or occasionally reduced to scales or 0, simple, quite 
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Gynocardia odorata 


entire; stipules O. Flowers irregular, 2-sexual, 3-bracteate; sepals 5, unequal, 
2 inner often petaloid (wing sepals), deciduous or persistent, inbricate in bud; 
petals 5 or 3, distinct, unequal, the inferior usually keel-shaped; stamens 8, 
hypogynous, filaments united into a sheath, more rarely distinct; anthers open- 
ing by terminal pores, rarely by slits; ovary free, 1-3-celled; style generally 
curved, stigma capitate; ovules 1 or more in each cell anatropous. Fruit 
generally a 2-celled, 2-seeded, loculicidal capsule; or indehiscent and 1-seeded, 
or of 3 indehiscent. carpels. Seed usually strophiolate, albuminous, rarely 
exalbuminous. 
Genus—POLYGALA Linn. 

Herbs or more rarely shrubs. Leaves alternate. Sepals usually persistent; 
2 inner larger, usually petaloid. Fetals 3, united at the base with the staminal 
sheath, the inferior keel-shaped and generally crested. Stamens 8, filaments 
united for their lower half into a split sheath; anthers opening by pores. Ovary 
2-celled; ovules 1 in each cell, pendullus. Capsule 2-celled, loculicidal, 2-seeded. 
Seeds almost always strophiolate and albuminous. 


POLYGALA GLOMERATA Jour. 


Stem tall erect many ascending from a woody stock, 1-2 feet high, densely 
pubescent, curved. Leaves very variably, 14-2} inches, flat, broad ovate oblong 
to elliptic lonceolate and linear glabrous or hairy, sessile or shortly petioled, 
sometimes cordate. Recemes scattered, small; peduncles shorter than the flowers. 
Flowers 1-4 inch long, green, drooping; outer sepals subequal, acute, ciliate. 
wings hatchet shaped acuminate and awned. Crest very small. Capsule } inch 
broad and long, 2-lobed. Seeds large, silky, obovoid; strophiole with 3 short 
appendages. 


Habitat: Darjeeling and Sikkim Himalaya, hot valleys of Sikkim, altitude 
1,000 to 6,000 feet; (300 to 2,800m.) Khasia Mountains, Assam: altitude 
0 to 5,000 feet. 


POLYGALA ARILLATA Ham. 


Anerect pubescent or nearly glabrous shrub, 4-8 feet. Leaves 4-6 by }-23 inches, 
lanceolate. obovute-lanceolate or elliptic-oblong, acuminate; petiole 4-4 inch. 
Flowers 4 inch Jong, yellow in usually drooping panicled racemes; bracts linear, 
deciduous; sepals very unequal, caducous, upper very concave, 2 jower small, 
ovate; wings very large, ovate, red-purple; corolla yellow; keel amply crested, united 
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to the lateral petals for half their length. Capsule }-3 inch, broad-reniform 
rather fleshy, rugose when dry. Seeds large, globose; cotyledons fleshy. 


Habitat: Darjeeling and Sikkim subtropical and Temperate Himalaya, from 
Nepal eastward, altitude 2,000 to 6,000 fect, Khasia Mountains, altitude 
4,000 to 5,000 feet (1,000 to 1,800m.). 


This Indian species is considered a good substitute for P. senega Linn., the 
well known medicinal plant. 


POLYGALA TRIPHYLLA Ham. 

Annual glabrous herb. Stem slender, 2-10 inches, erect or ascending, weak. 
Leaves 4-23 inches, spethulate or elleptic long-petioled, membranous, glabrous, 
obtuse or subacute, contracted into the petiole. Racemes 1}-2 inches, leafless 
slender. Flowers 1/12 inch, pink, secund; bracts deciduous; outer sepals 
small, ovate, acute; upper larger; wings petaloid, elliptic, equalling the 
corolla; keel hooded, with 2 inflated terminal lobes, lateral petals narrow. 
Capsule 1/10-1/8 inch, orbicular, entire, narrowly winged. Seeds black, slightly 
hairy; strophiole galcate, with 2 minute appendages. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 4,000 to 
8,000 feet (1,500 to 2,800m.) from Simore to Sikkim, Khasia Mountains, Assam. 


POLYGALA SIBIRICA Linn. 

Very variable, but quite distinct from any other Indian species, wswally best 
recognised by the shining reticulate upper surfaces of the orbicular to elliptic— 
lanceolate leaves, with often linear shining recurved margins and slende 
extra-axillary racemes, rather large (}-4 inch) and conspicuous erect flowers; but 
all these characters are excessively variable. Stems 3-18 inches, pubescent. 
Leaves }-2 inches. Racemes 1-3 inches; bracts deciduous or persistent. Outer 
sepals short or long, obtuse or acute, rarely acuminate. Capsules broodly 
winged always glabrous, with a broxler wiaz thar ia P. chinensis. Seeds pilose; 
strophiole with usually 3 short appendages. 

Habitat: Darjeeling and Sikkim Temperate and Subtropical Himalaya, 
altitude 1,000 to 6,000 feet (300 to 2,000m.) (8,000 in Sikkim), from the 
Punjab and North-Western Frontier to Bhootan; Khasia Mountains, Assam, 
altitude 4,000 to 6,000 feet. 


P. crotalarioides Hum, is easily distinguished by its characteristic villous 
stem with spreading hairs, elliptic oblong-obovate, apiculate hairy ciliate 
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Polygala arillata Ham. 


leaves and crested keel and winged bracts. This species is occasionally met with 
among grasses in the field and waste places of Darjeeling and Sikkim between 
altitude 4,000 to 7,000 feet. 

Genus—SALOMONIA Lour. 

Leafy diffuse annuals, or parasites, with leaves reduced to scales. Flowers 
minute, in dense terminal spikes; sepals nearly equal, 2 interior somewhat larger; 
petals 3, united at the base with the staminal tube, the inferior keel-shaped, 
galeate, not crested; stamens 4-5, filaments united for their lower half into a 
sheath; anthers opening by pores; ovary 2-celled, each cell with one pendulous 
ovule. Capsule much compressed laterally, 2-celled, loculicidal, margins toothed. 
Seeds albuminous, not or scarcely strophiolate. 


SALOMONIA CANTONIENSIS Lour. 

A weedy erect much-branched diffuse annual, 3-6 inches. Leaves large, large 
cordate ovate, shortly petioled paler beneath. Spikes numerous, terminal, lax bel. w, 
denser above; bracts minute, early deciduous. Flowers minute, quite sessile. 
Sepals linear subulate. Petals united below, the two lateral shorter than the keel. 
Capsule very small, broader than long, armed with a row of recurved traingular 
teeth. Seeds black, shining, not strophiolate. 


Habitat: Darjeeling and Sikkim foot-hills. Khasia Mountains, Assam, altitude 
0-4,000 feet (1,500m.). 

Family—CARYOPHYLLEAE. 

Herbs, rarely undershrubs; branches opposite, usually jointed and thickened 
at the joints. Leaves opposite, quite entire or serrulate, often connate; stipules 
scarious or O. Flowers rarely 1-sexual; sepals 4-5, free or connate, imbricate in 
bud; petals 4-5, rarely O, inserted on a hypogynous ring. rarely perigynous; 
stamens 8 or 10, rarely fewer, inserted with the petals; anthers 2-celled, cells 
parallel opening lengthwise; disk small and annular, or elongated into a gyno- 
phore, or broken up into glands; ovary free, 1-celled, or imperfectly 3-5 celled; 
styles 2-5, free or connate; ovules 2 or many, or slender basal funicles, or with 
the funicles united into a column. Capsule membranous or crustaceous, rarely 
fleshy, opening by valves equal in number or double that of the styles, rarely 
indehiscent. Seeds few or many; embryo more or Jess curved and surrounding 
the albumen, nearly straight in the cliscoid seeds, cotyledons narrow incumbent, 
rarely accumbent. 

Genus—LYCHNIS Linn. 
é Herbs annual or perennial, but capsule one celled, styles, usually 5, 

-5), 
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LYCHNIS HIMALAYENSIS Edgew. 


Stem very slender elongate 1-3-flowered minutely pubescent. Leaves usually 
very slender, Calyx broadly oblong with slender black-purple nerves; petals with a 
very small blade, carpophore very short pubescent or O. Seeds angular very small 
narrowly-winged. 


Habitat: Darjeeling and Sikkim Alpine Himalaya, altitude 11,000 to 
14,000 feet (3,800 to 4,500m.), Western Tibet, altitude 15,000 to 17,000 feet, 


LYCHNIS MULTICAULIS Wall. 


Stems 2-3 feet, strict laxly pubescent above. Leaves linear-lanceolate, 
glabrous or puberulous margins scaberulous. Flowers very few in elongate racemes 
nodding; calyx oblong-campanulate, nerves green or brown united in the teeth; 
petals short, limb minute toothed; carpophore short pubescent or 0; styles 
3-5. Capsules 5-6 or 8-10 clet. Seeds reniform dark granulate. 


Habitat: Darjeeling and Sikkim Temperate Himalaya; Nepal, Kumaon, 
10,000 to 12,000 feet, Sikkim, altitude 11,000 feet (3,000 to 4,000m.). 


LYCHNIS NUTANS Benth. 


Finely pubescent, stems diffusely dichotomously branched. Leaves ovate or 
elliptic-lanceolate or orbicular. Panicle lax few-flowered. Calyx globose inflated, 
nerves green or brown, lobes short rounded; carpophore short pubescent or 0. 
Petals with a short purple crenulate limb. Seeds reniform granulate tubercled 
on the back. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Sikkim to 
Kunawar, altitude 7,500 to 11,500 feet (2,500 to 3,800m.). 


Genus—STELLARIA Linn. 


Herbs of various habit. Leaves various. Flowers in dichotomous cymes, more 
rarely solitary and terminal, white; petals 5, rarely 4, 2-fid or 2-partite or 0; 
stamens 10, rarely 8, hypogynous or perigynous; disk annular or divided into 
glands; ovary l-rarely 3-celled; styles 3 or rarely 2-5; ovules many, rarely 
few. Capsule short, splitting to below the middle or to the base into as many 
entire or 2-fid valves as there are styles. Seeds compressed, tubercled granulate 
or nearly smooth; embryo annular. 
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STELLARIA DECUMBENS Edgew. 


Laxly or densely tufted, usually very shining, stems stout or slender and 
pedicels densely pubescent or villous, branches sparse or closely imbricate often 
fascicled in axillary globose tufts. Leaves ovate or oblong or lanceolate-subulate 
acicular-pointed, rarely acute or obtuse, 1-nerved, margins thickened glabrous 
or ciliate. Flowers solitary or cymose; sepals 4-5 oblong-lanceolate; petals 
usually very short 2-partite narrow. Capsule shorter than the sepals. Seeds 
2-8 opaque nearly smooth sub-orbicular. 


Habitat: Darjeeling and Sikkim Alpine and Sub-alpine Himalaya, in rocky 
and gravely places, altitude 11,000 to 15,000 feet (18,000 feet in Sikkim) 


(3,200 to 6,000m.). 


This is a very common exceedingly variable species. Edgeworth and Hooker, 
f. separates 7 varieties with “Flowers solitary’’, and ‘‘Flower Cymose’’. Under 
“Flowers Cymose’’, the two varieties:—-Var. accicularts and Var. pulvinata are 
higher alpine plants. The former is common in Thangu, Sikkim at altitude 
12-14,000 feet. and above and the latter reaches still higher up to 18,800 feet. 


STELLARIA BULBOSA Wulf. 


A very peculiar and interesting little plant in respect of structure and distri- 
bution. Rhizome slender creeping tuberiferons. Stem 1-5 inches erect, 
simple with a line of hairs, very slender. Leaves 2-6 pairs, 1-1} 
inch long, rather fleshy, sessile or contracted into a petiole; margins sometimes 
ciliate; midrib slender, nerves very obscure. Flowers often dimorphic, the lower 
on the plant from the inferior pedicels or shizomes being minute apetalous and 
ripening seeds, the subterminal large, } inch diameter rarely or not producing 
seed; sepals 4-5, herbaceous, oblong-lanceolate or lanceolate, 4-3 inch shorter 
than the white broad petals; anthers purple; styles filiform. Capsule 8-angled, 
4-valved to the base. Seeds few, large, tubercu.ate. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, in woods at the 
roots of trees; Bhootan, Sikkim, altitude 10,000 to 12,000 feet, Jamu to Marri, 
altitude 6,000 to 9,000 feet (2,000 to 3,200m.). 


STELLARIA PANICULATA EHdgew. 


Herb tall glabrous ciliate or laxly pubescent throughout. Stem 2 feet high and 
more, decumbent or suberect, weak, shining, with a line of haire above. Leaves 
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13-5 ‘nches, very variable in shape, petioled, lanceolate or elliplic long or shortly 
acuminate, membranous nerves spreading, one intramarginal. Cymes 
glandular pubescent, much branched; peduncles and pedicels very 
slender, spreading. Flowers very small pubescent; sepals 4-3 inch., 
pubescent, oblong-lanceolate, acute; petals notched, shorter than the sepa's, 
Capsule equalling the calyx. Seeds wrinkled. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 7,000 to 
11,000 feet (1,500 to 3,200m.) Sikkim; Kumaon to Sirmur, Khasia Mountains, 
altitude 5,000 feet. 


STELLARIA SIKKIMENSIS Ak. f. 


A decumbent herb, often forming matted tufts, clothed with flaccid brown 
spreading hairs; stem glistening or shining below. Leaves 3-3 inch spreading 
recurved or reflexed, small sessile ovate or ovate lanceolate rarely cordate, acute, 
very shortly-petioled, opaque, hairy on both surfaces and ciliate. Flowers 
+ inch diameter; pedicels rather longer than the sepals, spreading decurved 
in fruit. Sepals lanceolate acuminate pilose, with broad scarious margins; 
petal 2 partite. Capsule elongate ovoid, rather longer than the sepals; valves 5, 
entire. Seeds many, minute, opaque, scarcely tubercled. Subalpine specimens 
have more coriaceous deflexed leaves, with strongly recurved margins. 


Habitat: Darjecling and Sikkim Himalaya; common, altitude 5,000 to 9,000 
feet (1,500 to 3,000m.). 


STELLARIA LANATA Hook. f. 


Stems laxly tufted, very slender, 8-12 inches below cylindric decumbent und 
shining; brances 4-angled and leaves beneath clothed with snow-white soft wool. 
Leaves }-3 inch, sessile or subcordate at the base, opaque above, 1-nerved, 
linear oblong narrowed to the point, but hardly acuminate, recurved densely 
woolly dull green. Cymes few flowered, terminal. Flowers } inch diameter; 
pedicels rather longer than the leaves, erect in fruit; rarely deflexed,; sepals with 
narrow scarious margins; Petals very obscure, 2-fid or 2-Partite, lobes slender; 
slamens 8; style 3. Capsule oblong-ovoid, 4-6 valved. Seeds brown, reniform, 
granulate. 


Habitat: Darjeeling and Sikkim Temperate to Sub-Alpine Himalaya, altitude 
9,000 to 14,000 feet (2,800 to 4,000m.), in gravelly places. 
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STELLARIA CRISPATA Wall. 


Tall glabrous pubescent herb. Root of fleshy fusiform fibres. Stem 2-4 feet, 
4.angled, shining with a line of fine hairs; nodes often hairy. Leaves 2-9 inches, 
sessile, oblong, linear-oblon from a cordate base, long acuminate, often broadest 
beyond the middle, pale beneath, rather coriaceous, nerves very faint, one 
intramarginal, tips very slender, margin scarcely theckened, more or less crisped. 
Cymes much branched, pubescent, peduncles and pedicels divaricate, very 
slender. Flowers small; sepals 1/6 inch, oblong-lanceolate, acuminate, margin 
narrowly scarious; petals as long or twice as long as the sepals. Seeds 1 or 2, 
granulate. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 6,000 to 
10,000 feet (1,500 to 3,000m.), from Sikkim to Kashmir; Khasia Mountains, 
at:tude 5,000 to 6,000 feet. 


STELLARIA MEDIA Linn. 

A very common and most ariable weed. Stems 6 inches to 2 feet, 
procumbent with a line of hairs generally much branched, flaccid, green. Leaves 
3-1 inch, lower long-patioled, ovate or cordate, upper sessile, elliptic or 
lanceolate, acuminate. Flowers axillary and in terminal cymes, }-} inch 
diameter; pedicels slender glabrous or glandular-pubescent; sepals obtuse 
or subacute, green; hairy glandular or covered with raised points, petals 
shorter than the glandular sepals or absent. Flowers of Alpine Sikkim 
plant are 4- merous apetalous. Capsule ovoid, longer than the sepals. Seeds 
brown, acutely tubercled. 


Habitat: Throughout Darjeeling and Sikkim Temperate Himalaya, 
ascending to 12,000 feet (3,000 to 3,800m.) and in Western Tibet to 14,500 
feet. Abundant all over east Himalaya. 


STELLARIA LONGISSIMA Wall. 

Stems 6-18 inches, decumbent glabrous much-branched, laxly-tufted, 
cylindric below, 4-ang'ed above, upper parts and leaves on both surfaces and 
peduncles clothed with long lax silky hairs. Leaves 3-1} inch, lanceolate or 
linear oblong, softly silky, spreading or recurved sessile acute, flat. opaque, 
Inerved. Flowers } inch diameter axillary or in terminal few-flowered cymes; 
peduncle erect, 4-1 inch, bracts with scarious edges; sepals } inch glabrous, 
narrow lanceolate with broad scarious margins; petals with rather 
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broad vegments, usually deeply 2-partite; stamens 10; filaments slender. Capsule 
ovo d, 5-valved. Seeds dark-brown, minute, turgid, tubercled. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 8,000 to 
12,000 feet (2,700 to 3000m.) from Sikkim to Sirmu>. 


STELLARIA ULIGINOSA Linn. 


Annual, very variable in size and habit, much branched, very leafy and 
copiously flowering, often glaucous. Stem 6-18 inches, slender, 4-angled, 
erect or diffuse. Leaves rarely 4 inch, sessile, ovate or oblong, lanceolate with 
often thickened scmetimes undulate margins and mucronate tip. Cymes slender, 
axillary or terminal peduncles short or long; bracts scarious. Flowers } inch 
diameter, sometimes solitary, pedicels slender; catyx-tube obscure; sepals 
lanceolate acute; petals minute; stamens 10, filaments slender; styies 3. Capsule 
ovoid, 6-valved. Seeds small, minutely tubercled. 


Habitat: Darjeeling and Sikkim Temperate and Alpine Himalaya; in wet 
places, from 4,000 to 10,000 feet (to 16,0C0 feet in Sikkim) (1,400 to 5,000m.), 
common. Khasia Mountains, altitude 5,000 to 6,000 feet. 


STELLARIA SUBUMBELLATA Fdgew. 


Perfectly glabrous herb. Stems 6 inches high very slender simple but 
stouter shorter and more tufted in the Sikkim ones. Leaves 4-4 inch, sessile, 
linear or elliptic-oblong acute, with thickened margin and tip, not mucronate. 
Flowers } inch diameter, solitary; pedicels }-1 inch; bracts scarious; calyx 
base obscure, sepals green, strongly 3-nerved, ovate-lanceolate, acute with broad 
scarious margins; petals absent. Stamens 5, filaments slender. Styles 3, short. 
Capsule 3 inch long, straight, 5-valved. Seeds pale brown, distinctly 
granulate. 


Habitat: Interior of the Darjeeling and Sikkim Himalaya, altitude 12,000 
to 16,000 feet, (4,000 to 5,000m.). 


STELLARIA SAXATILIS Hamilt. 


Stems 2-3 feet, long decumbent shining laxly tufted, cylindric; pubescent of the 
upper parts, leaves and inflorescence close dense almost woolly, sometimes very 
thick and closely appressed. Leaves 4-14 inches, sessile or very shortly petioled, 
ovate elliptic or oblong rarely cordate acute, tomentose on both surfaces, midrib 
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Drymaria cordata Willd. 


faint. Cymes axillary on slender peduncles, usually from the forks, very slender, 
subumbellately branched, pedicels 1-14 inches, divaricating; bracts linear- 
subulate. Flowers 1/3 inch diameter; sepals almost woolly, oblong, acute, margin 
very narrowly membranous; petals 2-partite; stamens-10, filaments slender; 
styles 3-4. Capsule 5-valved. Seeds almost black, tubercled. 


Habitat: Darjeeling, Sikkim and Central Temperate Himalaya; Nepal to 
Bhutan, in wet places, altitude 5,000 to 7,000 feet (1,700 to 2,700m.). Khasia 
Mountains, altitude 5,000 to 6,000 feet. 


Genus—DRYMARIA Willd. 


Diffuse or suberect dichotomously branching herbs. Leaves opposite, flat, 
stipules small, often fugacious. Flowers axillary or terminal, solitary or cymose; 
sepals 5, herbaceous; petals 5, 2-6-fid; stamens 5, rarely fewer, slightly perigy- 
nous; ovary l-celled; style 3-fid.; ovules few or numerous, Capsule 3-valved. 
Seeds globose, reniform or compressed, hilum lateral, embryo curved. 


DRYMARIA CORDATA Willd. 


A diffuse glabrous trailing herb, branched from the base; branches 1-3 feet, 
prostrate, slender. Leaves 3-5-nerved from the base, ovate-cordate elliptic or 
orbicular petioled, mucronate; petioles variable; stipule of several bristles. Flowers 
4-¢ inch diameter, white in axillary and terminal cymes; pedicels slender; 
bracts with membranous edges; calyx obconic at the very base; sepals 
oblong, with 3 strong nerves, and membranous margins. Petals 2-lobed 
to below the middle, lobes narrow not exceeding the sepals; stamens 
3-5; style short; ovules 3 or more. Capsule ovoid, 3-gonous, shortly pedicelled, 
3-valved to the base; 1-8 seeded. Seeds orbicular, compressed, muricate. 


Habitat: Tropical and subtropical Darjeeling and Sikkim and other parts 
of India and Ceylon, extending westwards to the Punjab and ascending the 
Himalaya to 7,000 feet (1,500 to 2,500 m.). One of the most common species of 
the ground flora, occurring in waste shady places, grassy glades, meadows and 
moist hill sides, everywhere all over Darjecling and Sikkim Himalaya. 


Local people consider it as a useful medicinal herb. It is commonly used in 
head cold, hayfever, asthma, diptheria and pneumonia. 
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Genus—BRACHYSTEMMA Don. 
A diffuse subscandent branching herb. Leaves lanceolate. Flowers numerous, 
in axillary or terminal panicles; sepals 5, subscarious; petals 5, minute, narrow 
and quite entire; stamens 10, 5 without anthers; ovary l-celled; styles 2; ovules 


4. Capsule globose, depressed, 4-valved, 1-seeded. Seed reniform or globose, 
tuberculate. 


BRACHYSTEMMA CALYCINUM Don. 

Glabrous stems 6-8 feet, clambering amongst bushes, 4-angled, shining, 
brittle. Leaves 14-3 inches, petioled, ovate-lanceolate, acute, glabrous beneath, 
triple-nerved, margins obscurely crenulate. Cymes 3-6 inches, pedicelled, terminat- 
ing lateral branches or axillary; bracts linear; pedicels slender. Flowers }-4 
inch diameter; sepals oblong-lanceolate; petals, stamens and pistil all very 
small compared with the scarious sepals. 

Habitat: Darjeeling, Sikkim, Central and Eastern Temperate Himalaya; 
Nepal to Sikkim, altitude 4,000 to 7,000 feet, to Bhutan, Khasia Mountains, 
altitude 3,000 feet (1,000 to 2,500m.). 


Genus—CERASTIUM Linn. 


Pubescent rarely glabrous herbs, often glandular, annual or perennial. 
Leaves usually small. Flowers white, in terminal dichotomous cymes; sepals 5, 
rarely 4; petals as many, rarely 0, notched or 2-fid., rarely quite entire or cut; 
Stamens 10 rarely 5 or fewer, hypogynous; ovary 1-celled; styles usually 3-5; 
ovules many. Capsule cylindric, often curved, with twice as many short valves 
as styles. Seeds compressed, not arillate; embryo annular. 


CERASTIUM VULGATUM Linn. 

Annual or perennial, tomentose or hairy, glandular above, lower leaves 
spathulate, upper oblong ovate or lanceolate obtuse or acute. Cymes various, 
few or many-flowered, open or crowded or subcapitate or subumbellate. Flowers 
3-4 inch diameter, white sometimes apetalous or 5-androus; stamens 6-12 
inches, erect or suberect, simple or branched, stout or slender. Capsule very 
variable in length, and seeds in amount of granulation or tuberculation. 

Habitat: Throughout Darjeeling and Sikkim Himalaya and other Temperate 
and Subalpine regions of India and Ceylon, ascending to 15,000 feet (4,000 to 
5,000m.) in Sikkim, and Western Tibet. 

The upper Alpine variety—Var. tibetica is a dwarf densely tufted herb, ee 
oblong elliptic leaves and bracts are all herbaceous, altitude 16,000 to 17, 
feet. 
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Genus—SAGINA Linn. 


Small annual or perennial herbs. Leaves subulate, connate at the base; 
stipules 0. Flowers solitary, small, axillary and terminal, pedicelled; sepals 4-5; 
petals 4-5, entire or 0; stamens 4, 5, 8, 10, perigynous; ovary 1-celled ; styles 
3-5 (and valves of capsule) opposite the sepals; ovules numerous. Capsnle 
4-5-valved to the base. Seeds uniform. 


SAGINA PROCUMBENS Linn. 


Perennial, stems 1-6 inches many tufted, bright green primary shoots flowerless, 
lateral slender with fascicled usually procumbent and rooting branches. Leaves 
glabrous ciliate usually mucronate. Flowers } inch diam. globose green. Sepals 4-5, 
obtuse, spreading in fruit, petals very small. Capsule a little longer than the 
sepal. 


Habitat: Darjeeling and Sikkim Temperate and Alpine Himalaya, and 
Western Tibet, altitude 7,000 to 14,000 feet (2,300 to 4,700 m.), ascending to 
16,000 feet in Sikkim. 


Genus—SPERGULA Linn. 


Annual or perennial herbs, with forked or fascicled branches. Leaves 
opposite, often with leafy buds in their axils, whence the foliage appears to be 
whorled; stipules small, scarious. Flowers in peduncled panicled cymes; sepals 5; 
petals 5, entire; stamens 5 or 10, rarely fewer, inserted on a perigynous disk; 
ovary l-celled; styles 3 or 5, ovules many. Capsule with 3 or 5 entire valves. 
Seeds compressed, margined or winged. 


SPERGULA ARVENSIS Linn. 


Pubescent or glandular. Stems }-2 feet, branched from the root, geniculate. 
Leaves }-2 inches, slender, spreading; rather fleshy, in false whorls linear subulate 
3- terate grooved beneath. Flowers 4-} inch diameter, white, subumbellate; 
pedicells slender, spreading or deflexed; sepals ovate, obtuse; petals obtuse white. 
Capsule subglobose, shining. Seeds black, keeled or narrowly winged granulate 
papillose. 

Habitat: A weed in cultivated fields of the foot-hills of Darjeeling and 
Sikkim Himalaya and in various other cool parts of India, and throughout the 
aoe hemisphere ascending from Sea level to Terai, altitude 2,000 feet 

00 m.). 
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Genus—GYPSOPHILA Linn. 

Perennial or annual, often glaucous herbs, rarely shrubby. Leaves usually 
flat, very rarely subulate. Flowers in panicled_cymes, rarely solitary in the 
forks; calyx turbinate tubular or campanulate, 5-toothed or lobed, with 5 
broad green nerves and membranous interspaces; petals 5, claw narrow; limb 
entire or notched, without (rarely with) a scale; disk small; ovary 1-celled; 
styles 2-(rarely 3); ovules many. Capsule 4-valved to or below the middle, 
few- or many-seeded. Seeds subreniform, hilum lateral; embryo annular. 


GYPSOPHILA CERASTIOIDES Don. 

Perennial hoary-pubescent herb; very variable in _ size; branches 
4-10 inches. Leaves 3-2 by 4-} inch, obovate spathulate, radical petioled, 
cauline sessile, all ciliate. Cymes usually lax, with leafy bracts Flowers 
sessile or pedicelled, very variable in size, 3-} inch. diameter; calyx 
4 inch, campanulate, pubescent; lobes obtuse, strongly ciliate with curved hairs; 
petals lilac, spathulate, 3-nerved; styles 2-3. Seeds broad, black, tubercled. 


Habitat: Darjeeling and Sikkim Temperate Himalaya from Kashmir and 
Kunawar to Sikkim, altitude 6,000 to 12,000 feet (1,900 to 4,000m.). 


Genus—CUCUBALUS Linn. 

A diffuse subscandent herb. Leaves ovate-lanceolate. Flowers in 1-3-flowered 
leafy cymes or solitary in the forks of the branches; calyx broadly campanulate, 
10-nerved, 5-toothed; petals 5; claw narrow toothed at the top; limb 2-fid 
with 2-scales at its base; stamens 10. Disk produced into a short gynophore; 
ovary l-celled, 3 septate at the base; styles 3; ovules many. Fruit globose, 
tip crowned with an entire callus, shining, dry or fleshy, at length fragile and 
bursting irregularly. Seeds reniform, shining; hilum lateral; embryo annular. 


CUCUBALUS BACCIFERUS Linn. 

A rambling herb, more or less pubescent with purely white hairs. Leaves 
1-2 by 3-1 inch, membranous, ciliate, narrowed into the petiole, upper sessile. 
Flowers drooping; pedicel 1/6-4 inch, tomentose; calyx } inch, base rounded; 
teeth large, broad, subacute, nerves obscure, veins reticulate; petals greenish- 
white, 2-lobed; anthers didymous. Fruit the size of a pea, black. 


Habitat: Darjeeling and Sikkim Temperate’and Sub-alpine Himalaya, from 
Kashmir, altitude 5,000 to 8,000 feet (1,800 tou 2,700m.) to Sikkim, altitude 
8,000 to 12,000 feet. Khasia Mountains, Assam. 
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Genus—ARENARIA Lnnn. 


Annual or perennial, often tufted herbs. Leaves broad or narrow. Flowers 
white or pink, solitary or in dichotomous cymes; sepals 5; petals 5, entire 
lacerate or retuse, never 2-fid or 2-partite, rarely 0; stamens 5, perigynous or 
subhypogynous; stamens 10, rarely 5, hypogynous or more often inserted 
on the perigynous lobed or annular disk; ovary 1-celled; styles 3-4 (rarely 2); 
ovules usually many. Capsule short, rarely exceeding the sepals, valves 2-6. 
Seeds compressed or turgid, smooth or tubercled. 


ARENARIA MUSCIFORMIS Wail. 


Herbs forming densely matted hard tufts; roots very long, strong, woody. 
Stem very short densely leafy. Leaves 3-§ inch, sub-squarrose when dry 
pale green, subulate spreading and recurved rigid 4 inch diameter, minutely ciliate, 
with broad sheathing scarious bases, I-nerved below. Flowers white, sessile, 
solitary; calyx narrow sub-truncate and hardened at the base; sepals green with 
broad scarious margins, oblong-lanceolate, outer 3- inner 1-nerved; petals 
persistent, tip rounded; filaments long, slender; styles 3, slender. Capsule 
small, globose, 5-6-valved to the base. 


Habitat: All over Darjeeling and Sikkim Alpine Himalaya and Alpine Eastern 
and Western Tibet, altitude 16,000 to 18,000 feet, Tibetan Sikkim, altitude 
15,000 to 16,000 feet (4,000 to 5,000m.). One of the most common plants 
of the upper alpine belt throughout Sikkim Himalaya. It is often found with 
alpine mosses covered with snows most of the year, at higher elevations, all 
along the Sikkim and Tibet border, in and about Nathu-La, Jelap-La, Thangu, 
Guicha-La. The plant burns well when dry. 


ARENARIA POLYTRICHOIDES Edgew. 


Forming hemispherical moss-like tufts of densely packed cylindric stems 
t inches long, clothed with old leaves below, together with these about } inch 
diameter. Leaves }-} inch, cylindric, recurved subulate from a broad scarious 
Sheathing base, rigid pungent, channelled in front convex on the back, margins 
thickened obscurely ciliate towords the base, bright green, shining. Peduncles 
lengthening a little in fruit. Flowers minute subsessile; calyx rounded and much 
thickened at the base; sepals 1s inch, very elliptic obtuse, concave, without 
scarious margins, obscurely 3-nerved; petals broader and longer than the sepals; 
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obovate, filaments slender; styles 3. Capsule broadly ovoid, coriaceous, 1-celled, 
shortly 5-6 valved. Seeds small, black, rather angular, nearly smooth. 


Habitat: Darjeeling and Sikkim Alpine Himalaya; Tibetan region of the 
Sikkim Himalaya, altitude 14,000 to 17,000 feet (4,500 to 5,700m.), in the 
snowline. 


ARENARIA PULVINATA Edgew. 


Forming small subglobose densely compacted subsquarrose tufts; branches 
with the leaves on 3-3 inch diameter, pale green. Leaves }-} inch, spreading 
and recurved, subulate from a scarious sheath margin, very strongly ciliate, 
almost fimbriate towards the base, flat above, back convex up to the tip, which is 
abruptly mucronate. Flowers } inch diameter, sessile, not bracteate by the enlarged 
upper leaves (as in A. monticola); calyx rounded and thickened at the base; 
sepals with hard scarious margins, about half as large as the obovate petals; ovate, 
lanceolate subacute with 3 close-set nerves in the axis; disk-glands distinct; 
filaments slender; styles 3, slender. Capsule ovoid, about 4 inch, shorter than 
the sepals, 6-valved. Seeds ovobate-reniform, nearly smooth, pale. 


Habitat: Darjeeling and Sikkim upper Alpine Himalaya; Tibetan region 
of the Sikkim Himalaya, altitude 16,000 to 18,000 feet (5000 to 6000m.), in the 
snowline. 


ARENARIA SERPYLLIFOLIA Linn. 

Branching from the root, many-flowered; branches 2-10 inches, slender, 
dichotomously branched, leafy, hairs often recurved. Leaves 4-3 inch, sub-sessile 
ovate, acuminate 1-3 nerved ciliate rather rigid. Cymes many-flowered, bracts 
leafy. Flowers 3-} inch diameter; pedicels slender, strict, erect in flower, 
erect or spreading in fruit. Sepals ovate-lanceolate much exceeding the petals, 
3-5 ribbed pubescent. Capsule 6-valved, ovoid, about as long as the sepals. 
Seeds tubercled. 


Habitat: Darjeeling and Sikkim Sub-Alpine and Temperate Himalaya, 
from Nepal to Kashmir; Western Tibet, altitude 11,000 to 13,000 feet (3,500 
to 4,000 m.). 


ARENARIA ORBICULATA Royle - 
Much more slender and less dichotomously branched than 4. serpyllifolia, 
to which it is closely allied. Branches 2-10 inches, thinly pubescent chiefly on one 
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side. Leaves 3-1 inch, sessile or shortly petioled, orbicular or elliptic obtuse 
or apiculate I-nerved; petiole ciliate; nearly glabrous. Flowers solitary or 
in few-flowered cymes; sepals about } inch, ovate or lanceolate, glabrous 
I-nerved, nerve often faint; petals shorter than the scpals. Seeds many 
smooth. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Bhootan, and 
Sikkim, altitude 8,000 to 13,000 feet (2,700 to 4,000m.) to Kashmir, altitude 
5,000 to 8,000 feet. 


ARENARIA CILIOLATA Ldgew. 


Perennial hairy calandular herb forming rather lax patches ; roots fibrous. 
Stems matted, 2-3 inches, with 2 obscure lines of hairs. Leaves spreading, } inch, 
ovate or oblong acute cuspidate or acuminate nerveless fringed with long flecuous 
jointed hairs, sometimes elliptic, rather thick, obscurely l-nerved, shining 
when old, margin obscurely thickened, hairs brown when dry, sometimes 
scattered over the surfaces, but chiefly confined to the margin. Flowers 
nearly 4 inch diameter; pedicels shorter than the leaves, very pubescent; 
ebracteate; calyx rather rounded at the base; sepals of the texture of the 
leaves, lanceolate, acute ciliate edges hardly membranous, nerve obscure; 
petals white obovate with rounded tips ; filaments subulate, flattened, connate 
at the base ; styles 3, slender. Capsule imperfect, small, globose, 6-valved. 


Habitat: Darjeeling and Sikkim upper Alpine Himalaya, altitude 15,000 to 
17,000 feet (4,500 to 5,700m.). 


ARENARIA GLANDULIGERA Edgew. 


Allied to A. ciliolata, and of the same habit, but smaller and densely glandu- 
lar-pubescent, without the long flexuous articulate hairs of that plant, having also 
much smaller flowers. Stems numerous from the root, 1-2 inches, rather stout 
shining and glabrous below, laxly leafy. Leaves 4-4} inch, ovate elliptic-oblong 
acule or acuminate flat, nerves obscure pale green, glandular on both surfaces, 
soft, opaque, margins hardly thickened. Flowers }-} inch diameter ; pedicel 
usually shorter, slender. Calyx thickened at the base; sepals spreading and 
recurved linear acute or obtuse glandular with membranous margins; petals 
rosy; filaments flattened and united at the base in a glandular ring; styles 3. 
Capsule membranous, few-seeded. Seeds pale. 
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Habitat: Darjeeling and Sikkim Alpine Himalaya to Kashmir, Barji Kang 
pass, Kumaon, altitude 14,500 feet, interior of Sikkim, altitude 14,000 to 18,000 
feet (4,000 to 6,000m.). 


ARENARIA MELANDRYOIDES Edgew. 


Perennial glandular pubescent herb; roots slender fibrous. Stem 2-4 inches 
long, laxly fascicled, branched from the base; branches cylindric, erect or 
ascending, simple or sparingly divided, naked below. Leaves 4-3 inch, lax 
oblong-elliptic or oblong lanceolate obtuse coriaceous, 1 nerved in rather distant 
pairs, sessile, dull green or purplish, glandular on both surfaces, almost 
fleshy. Flowers solitary, terminal, nodding rarely axillary, 3-1 inch diameter; 
pedicel short and curved in flower, densely glandular, much elongated strict 
and erect in fruit; calyx sudcampanulate, thickened at the base; sepals } inch 
long, narrow, green, narveless, erects recurved obtuse glandular, margins not 
membranous; petals very variable, sometimes 2 inch long, rose-coloured, 
tip rounded. Filaments slender. Disk-glands inconspicuous. Styles 2-3. Capsule 
ovoid, exceeding the calyx, 4- or 6-valved, membranous. Seeds large, 
irregularly formed, testa pale spongy, young seeds orbicular and broadly 
winged. 


Habitat: Darjeeling and Sikkim upper Alpine Himalaya, altitude 14,000 
to 18,000 feet (4,000 to 6,000m.). 


ARENARIA BENTHAMI Edgew. 


Tall slender, faccid glandular-pilose much branched herb. Stems 2-3 feet 
high, clothed with spreading jointed glandular hairs. Leaves 3-4-1} inches, 
sessile ovate acute hairy on both surfaces, the lower petioled, midrib indistinct, 
nerves obsolete, margins ciliate. Cymes peduncled. Flowers } inch diameter, 
nodding; pedicels slender, deflexed in fruit, ebracteate ; calyx not thickened 
at the base; sepals oblong or linear lanceolate very glandular, erect and 
recurved, green with narrow membraous margins. petals longer than the calyx, 
obovate spathulale lacerate, white; disk obsolete; flaments slender, dilated below, 
out hardly connate; styles usually 2. Capsule usually 4-valved, smaller than 
the calyx. Seeds few, with a thick spongy opaque hardly tubercled testa. 


Habitat: Darjeeling and Sikkim Temperate Himalaya; Kumaon, Sikkim, 
altitude 10,000 to 12,000 feet (3,000 to 3,800m.). 
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ARENARIA DEBILIS dHook.f. 


Stems solitary or laxly tufted flaccid glandular-pilose sparingly branched or 
simple. Leaves sessile elliptec-ovate obtuse hairy especially above. Flowers solitary 
terminal or in few-flowered cymes; pedicels divaricate; sepals linear-lanceo- 
late, petals obovate, not lacerate, tip erose. 


Habitat: Darjeeling and Sikkim Alpine Himalaya; altitude 14,000 to 16,000 
feet (4,500 to 5,000m.). 


A. monticola Edge. is another upper alpine, Darjeeling and Sikkim species 
found at alt. 15,000 to 16,000 feet. Leaves 4 inch, bright green shining, petals 
white. 


A. Oreophila Hk. f., is reported further higher up at 18,000 feet, in Sikkim. 
Leaves linear subulate, cylindric margin acute, petels obovate spathuate, 
capsule 6-valved at the base. 


Family—PORTULACEAE 


Herbs, rarely undershrubs. Leaves opposite or alternate, entire; nodes with 
scarious or hairy appendages, rarely naked. Inflorescence various. Sepals 2, 
imbricate. Petals 4-5, hypogynous or herigynous, free (or united below), fuga- 
cious. Stamens 4-«, inserted with (rarely upon) the petals, filaments slender; 
anthers 2-celled. Ovary free, or }-inferior, 1-celled; style 2-8-fid, divisions stig- 
matose; ovules 2-«, on basal funicles or a central column, amphitropal. Capsule 
with transverse or 2-3-valvular dehiscence. Seeds l-«, compressed; embryo 
curved round a mealy albumen. 


Genus—PORTULACA Linn. 


Diffuse, usually succulent, annual or perennial herbs. Leaves with scaly or 
hairy nodal appendages. Flowers terminal, surrounded by a whorl of leaves, 
solitary or clustered; sepals connate below, the free part. deciduous; petals 4-6, 
perigynous or epipetalous; ovary }-inferior; style 3-8-fid; ovules «. capsule 
crustaceous, dehiscing transversely. Seeds , reniform. 


PORTULACA OLERACEA Linn. 
An annual usually prostrate herb, 4-1 foot, nodal appendages scarious. minute 
absent, subsucculent and glabrous. Leaves }-14 inches, cuneate oplong 
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rounded-truncate; petiole very short. Inflorescence of few-flowered terminal 
heads, either solitary, or in dichotomous cymes. Flowers sessile, with a few 
ovate, pointed, scarious scales; petals 5, about equalling the sepals, yellow; 
stamens 8-12; style 3-8 fid. Seeds tubercled-punctate. 


Habitat: A common ground weed in waste places and grassy glades in 
Darjeeling and Sikkim, everywhere throughout the plains of India, ascen- 
ding to 5,000 feet (1,700m.) in the Himalayas. ; 


The plant is considered to be of medicinal value, and used in diseases of 
kidneys, bladder and lungs. In the south it is said to be used as a remedy for 
er ysipelas. 


Family—TAMARISCINEAE. 


Undershrubs, bushes, or small trees. Leaves alternate, very minute, often 
scale-like, exstipulate, rarely sheathing, sometimes fleshy or impress-punctate. 
Flowers solitary or in spiked or panicled racemes, regular, rearely 1-sexual; 
sepals and petals each 5, rarely 4, imbricate, free or connate below, stamens 
5-10-«, inserated on the disk, free or connate below; anthers versatile, disk 
hypogynous or subperigynous, 10-glandular; overy free, 1-celled, or imper- 
fectly septate; styles 2-5, free or connate, or stigmas 3-5, sessile; ovules 2-o on 
each basal placenta, anatropous, raphe ventral, micropyle inferior. Capsule 
3-valved. Seeds erect, plumed or winged; albumen floury, sub-fleshy or 0; 
embryo straight, cotyledons flat. 


Genus—MYRICARIA Desv. 


Fastigiate shrubs. Leaves small, narrow, sessile, often crowded. Inflores- 
cence of lateral or terminal spike-like racemes; flowers rose-pink. Stamens 10, 
alternately long and short, monadelphous. Disk almost obsolete. Ovary tapering 
with 3 sessile stigmas; placentas basal, very short, adnate to the middle of the 
valves; ovules many. Seeds exalbuminous with a usually stalked plume; embryo 
ovoid. 


MYRICARIA GERMANICA Desv. 


A poostrate bush, 4-8 feet often trailing. Stems slender, striate, glaucous 
green when young. Leaves close imbricate linear-lanceolate. Racemes 1-18 
inches, spiked, lateral or terminal. Bracts ovate-lanceolate, with broadly 
membranous magins. Sepals about equalling the petals, free lanceolate. Stamens 
cannate for half their length. 
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Habitat: Darjeeling and Sikkim Temperate and alpine Himalaya; from 
Sikkim to Kumaon, altitude 10,000 to 14,000 feet (3,000 to 4,700m.). 


It is frequently met with in the wet sandy bed and the margin of 
trekling rivulets and in moist areas below bushes of Rhododendron setosum in 


Thangu. 
Family—HYPERICINEAE. 


Herbs or shrubs, rarely trees. Leaves opposite, often punctate with pellucid 
glands or dark glandular dots, entire or glandular-toothed; stipules O. Flowers 
solitary or cymose, terminal rarely axillary; sepals and petals each 5, rarely 4; 
petals contorted in bud; stamens «, or rarely definite 3- or 5 adelphous, 
rarely free or all connate; anthers versatile; ovary 3-5-carpellary, I or 3-5- 
celled; styles as many, filiform, free or united; ovules few or o, on parie‘al or 
axile placentas, anatropous, raphe lateral or superior. Fruit capsular or baceate, 
Seeds exalbuminous; embryo straight or curved. 


Genus—HYPERICUM Linn. 


Herbs, shrubs, or mall trees. Leaves usually sessile. Flowers cy.:ose, yellow, 
terminal, or axillary; s-pals 5, petals 5, usually oblique, ovary 1-celled with 3 
or 5 parietal, or 3-5-celled with axile placentas; styles free or united; ovules «, 
rarely few. Capsule septicidal, or dehiscing at the placentas. 


HYPERICUM HOOKERIANUM W. and A. 


A glabrous shrub 6-8 feet; branches red-brown. Leaves 1-4 inches, sessile or 
very shortly stalked, ovate to ovate-oblong, obtuse, mucronate, firm, glaucous or 
rusty beneath, faintly pellucid-punctate. Cymes few-flowered or corymbose, leafy- 
bracteate. Flowers about 2 inches diameter, golden-yellow; sepals 3-4 inch, 
obovate; petals obliquely-obovate, longer than the stamens; styles } inch, 
recurved exceeding the stamens; shorter than the ovary. Capsule ? inch, obtusely 
conical to egg-shaped. 


Habitat: Darjeeling and Sikkim Temperate to Sub-alpine Himalaya, alt tude 
8,000 to 12,000 feet (2,700 to 3,000m.). Mishmi, Khasia Mcuntains, altitude 
4,000 to 6,000 feet, Assam. 


HYPERICUM NAPAULENSE Choisy. 
Stems slender, diffuse or prostrate, cylindric, obscurely 2-edged. Leaves 


3-3 inch, sessile and stem-clasping, or slightly petioled, ovate or ovate-lanceolate, 
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obtuse, thin, glaucous beneath and closely pel ucid-punctate. Cymes few-flowered, 
loose. Flowers 3 inch; sepals lanceolate, with short bath petals longer than the 


calyx, styles } inch. about equalling the ovary, exceeding the stamens. Capsule 
% inch. 


Habitat: Darjeeling and Sikkim Temperate Himalaya; from Sikkim, altitude 
10,000 to 12,000 feet to Kashmir, alt.tude 7,000 to 8,000 feet; extending to the 
south in the Nilghiri and Pulney Mountains and to east as far as north Burma. 


HYPERICUM PATULUM Thunb. 


A glabrous shrub, 1-3 feet, with brownish bark and numerous red, stiffly 
patent branches. Leaves 1-24 inches, distichous, elliptic-lanceolate very shortly 
petioled, acute, black-dotted and glaucescent or rusty beneath, pellucid punctate 
and striate, margins reflexed. Cymes few-flowered, terminal; peduncles 2-bracteate. 
Flowers 1 inch diameter, bright yellow; sepals } inch, elliptic obtuse; petals orbicular 
twice the length of the stamens, styles equalling the ovary, but exceeding the 
stamens. Capsule } inch obtusely conical. 


Habitat: Darjeeling, Sikkim and throughout the Temperate Himalaya, altitude 
3,000 to 7,000 feet (1,000 to 2,000m.) from Bhutan, to Simla, and Chamba. 
Khasia Mountains, Assam; altitude 5,000 to 6,000 feet, Yunan. 


This pretty shrub is abundant all over the Darjeeling and Sikkim on 
rocky hill sides and anywhere the plant can eke out its existence. It is not 
understood why it is mentioned in Hooker’s F.B.I., that the plants grow in 
the temperate Himalaya (Sikkim excepted). 


HYPERICUM TENUICAULE Hk. f. and T. 


A glabrous shrub. Leaves 1-1} inches, tapering below, subacute, elliptic or 
ovate pellucid striate pale and glandular- dotted beneath. Flowers 14 inches diameter, 
solitary or geminate, usually exceeded by lateral leafy shoots; sepals about 4 inch 
obtuse, elliptic; petals obliquely obovate, twice the length of the stamens; styles 
scarcely } inch, not «xceeding the stamens, about as long as the ovary. Capsule 
4 inch. 


Habitat: Darjecling and Sikkim Temperate Himalaya; Lachen Valley, altitude 
8,000 feet (2.700m.). 
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Hyparicum patulum Linn. 


HYPERICUM REPTANS dk. f. and T. 

Stems shrubby prostrate, diffuse, rooting, branches slender, two-edged, 
reddish-brown. Leaves }-} inch, approximate, elliptic-oblong, obtuse, with short 
pellucid striae. Flowers 13 inches diameter, terminal solitary; sepals about 4 
inch, elliptic, obtuse; petals obovate; stamens hardly exceeding the ovary; 
styles } inch, equalling the ovary, tips recurved. Capsule 4 inch, globose. Seeds 
minute, apiculate at both ends. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 to 11,000 
feet (2,500 to 3,700m.). 


HYPERICUM PETIOLULATUM dk. f. and T. 

Stems 9-15 inches, branched from the base; branches weak, simple. Leaves 
4-3 inch, ovate elliptic, rather distant, obtuse, glaucescent beneath with dark 
pellucid dots, margins wavy. Cymes 3-flowered. Flowers 34 inch long; sepals 
1/12-2 inch, linear unequal acute, not pellucid-punctate; styles very short exceeded 
by the stamens. Capsule with numerous glandular lines. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 9,000 feet 
(3,000m.) 


HYPERICUM ELODEOIDES Choisy. 

Stems 1-2 feet, stoloniferous, glabrous, terete. Leaves 1-14 inch, approxi- 
mate, stem-clasping, uppermost glandular-fringed at the base, closely pellucid- 
punctate. Cymes paniculate. Flowers 2 inch; sepals } inch, larceolate, acute, 
with black intramarginal glands; petals exceeding the calyx; styles 3, } inch, at 
least twice the length of the ovary, spreading, not exceeding the stamens. 
Capsule } inch. 

Habitat: Darjeeling and Sikkim Temperate Himalaya; from Sikkim, altitude 
7,000 to 12,000 feet (2,000 to 3,800m.) to Sirmur, altitude 7,000 to 8,000 feet; 
Khasia mountains, altitude 4,000 to 6,000 fect; Assam and Burma. 

HYPERICUM MONANTHEMUM JHk. f. and T. 

Stems + inch-1 feet, erect, 2-edged, reddish brown. Leaves 2 inch, sessile, 
obtuse, pellucid striate-punctate, with a few black marginal dots beneath. Cymes 
1-3-flowered. Flowers with a pair of glandular fringed bracts; sepals linear- 
lanceolate; styles 1/12 inch, equalling the stamens. Capusle } inch, ovoid. 


Habitat :Darjeeling and Sikkim Temperate to Sub-alpine Himalaya; Lachen 
and Lachoong Valleys, altitude 11,000 to 12,000 feet (3,000 to 4,000m.). 
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HYPERICUM JAPONICUM Thunb. 


Annual. Stems 1-15 inches, tufted or prostrate, glabrous, 4-angled. Leaves 
4 inch or less, three nerved, stem-clasping, oval or ovate, pellucid-punctate. 
Cymes dichotomous elongated. Flowers } inch diameter, yellow; bracts and 
sepals (3 nerved) linear-lanceolate, entire, acute, glandular and pellucid-punctate 
at the apex; petals equalling the calyx; styles } the length of the ovary. Capsule 
4 inch. Seeds ribbed and transversely striate. 


Habitat: Darjeeling and Sikkim Temperate and sub-tropical Himalaya, from 
Sikkim to Garhwal; altitude 2,000 to 5,000 feet extending to the Khasia Moun. 
tains, Assam to Burma. 


Family—TERNSTROEMIACEAE. 


Shrubs rarely climbing, or trees. Leaves alternate, simple (in India species) 
entire or often serrate, usually coriaceous, exstipulate. Flowers handsome, seldom 
small, usually subtended by 2 sepal-like bracts, rarely diclinous, axillary, 
1 or more together, rarely in lateral or terminal racemes or panicles; sepals 5, 
rarely 4-7, free or slightly connate, the innermost often larger; petals 5, rarely 
4-9, free or connate below, imbricate or contorted; stamens numerous (definite 
in Sladenia and Stachyurus) free or connate, usually adnate to the base of the 
deciduous corolla; anthers basi-fixed or versatile, dehiscing by slits or rarely 
by terminal pores; ovary free (4-inferior in Anneslea), sessile, 3-5-celled (many- 
celled in Actinidia); styles as many, free or connate, stigmas usually small; 
ovules 2-< in each cell, rarely solitary, never orthotropous. Fruit baccate or 
capsular. Seeds few or numerous, placentas axile, albumen scanty or O, rarely 
copious ; embryo straight or hippocrepiform, cotyledons various. 


Genus—EURYA Thunb. 


Shrubs. Leaves glabrous, usually crenate-serrate. Flowers small, dioecious, 
sessile or shortly pedicelled in axillary fascicles, or rarely solitary, with persis- 
tent bracteoles; sepals 5; petals 5, united at the base; stamens 15 or less, rarely 
5; anthers glabrous; ovary 3 (rarely 2-5)-celled; styles 3 (rarely 2-5) free 
or united; ovules many in the inner angle of each cell. Fruit baccate. 
Albumen fleshy. 

EURYA JAPONICA Thunb. 

A small tree, glabrous, branches striate. Flowers about 2 together 2-bracteo- 

late, sepals glabrous. 
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VAR. Thunbergit Thw., leaves 3-5 x 1-14 incyes, elliptic or oblanceolate, 
more or less serrate, acuminate in the Sikkim plant. 


Habitat: Darjeeling, Sikkim and throughout Sub-Tropical and Temperate 
Eastern Himalaya; Sikkim, altitude 5,000 to 10,000 feet, Khasia Mountains, 
altitude 3,000 to 6,000 feet (800 to 2000m.), Assam. The species might have 
been introduced from Japan. 


This tree is often found in the mixed association with Schima wallichit, 
generally in the secondary growth of the forest. Sikkim Bhutias in Kalimpong 
leave this tree in their cultivated field to be yearly pollarded for manure. 
Wood is used for fuel and house posts. 


EURYA SYMPLOCINA Blume. 


A slender shrub or a small tree. Branches striate, silky at the apex. Leaves 
3-5 by 1-14 inches, oblong- elliptic, entire or serrulate above, obtusely acuminate, 
papery, midrib with appressed pubescence; petioles } inch. Flowers an rather 
crowded fascicles; peduncles 3 bracteolate silky ; sepals silky outside. 


Habitat: Darjeeling and Sikkim Central and Eastern Sub-Tropical 
Himalaya, altitude 5—7,000 feet (1,500 to 2,500m.) from Nepal to Mishmi. 


EURYA ACUMINATA De. 


A shrub 8-10 feet. Leaves 2-5 by }-1 inch, narrow oblong-elliptic, serrulate, 
attenuate-acuminate, midrib softly hairy. Flowers about 45 together shortly 
peduncled 2-bracteolate; sepals glabrous. 


A abitat: Darjeeling, Sikkim and Temperate and Sub-tropical Himalaya, 
altitude 3,000 to 7,000 feet (800 to 2,400m.) from Kumaon to Bhutan. 


Genus—ACTINIDIA Lindl. 


Glabrous, strigose or tomentose shrubs, usually climbers. Leaves entire 
or serrate, usually membranous, feather-veined. Flowers polygamous or 
dioecious, in axillary cymes, rarely solitary; sepals 5, slightly imbricate, 
subconnate at the base; petals 5, somewhat contorted-imbricate; stamens 
many; anthers dehiscing by slits; ovary many-celled; styles as numerous, 
divergent and elongated after flowering. Fruit baccate, containing raphides. 
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ACTINIDIA CALLOSA Lindl. 


A shrubby climber or a large scandent bush; stems brown with white 
verruculae. Leaves 4-6 by 2-34 inches, membranous, acuminate; petioles 
1-13 inches. Flowers } inch diameter in small lax wmbellate cymes, white; 
sepals tomentose, oblong, obtuse. Pedicels with an obsolete bract below the 
calyx. Styles clavate. Fruit 3 inch, ovoid. Fruit edible, sparsely warted. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Garhwal to 
Bhutan, altitude 4,000 to 8,000 feet (1,500 to 2,700m.); Khasia Mountains, 
altitude 4,000 to 5,000 feet, Assam. 


ACTIDINIA STRIGOSA 4k. f. and Thoms. 


A shrubby strigose hispid climber with the habit of A. callosa. Leaves 
4-5 by 2-3 inches, ovate or oblong callously ciliate or denticulate acuminate; 
petioles about 1 inch. Peduncles short, 2-4 flowered. Flowers } inch diameter, 
shortly pedicelled, white; sepals elliptic, obtuse; styles scarcely dilated at the 
apex; nearly smooth. Fruit 1} inches, ovoid, mucilaginous edible. 


Habitat: Darjeeling and Sikkim Sub-temperate Himalaya, altitude 6,000 
to 8,000 feet (2,000 to 2,700m.). 


Genus—SAURAUJA Willd. 


Trees or shrubs. Branches usually brown with whitish tubercular dots, 
at first as well as the leaves more or less strigose-pilose or scaly. Leaves 
approximate at the ends of the branches, usually serrate, with parallel 
veins diverging from the midrib. Inflorescence lateral, often from the axils 
ef fallen leaves, cymose subpaniculate, rarely few-flowered. Bracts usually 
small, remote from the calyx. Flowers usually hermaphrodite; sepals 5, 
usually connate at the base; stamens many; anthers dehiscing by pores; 
ovary 3-5-celled; styles as many, distinct or connate; ovules many. Fruit 
baccate, rarely dry and subdehiscent. 


SAURAUJA NAPAULENSIS DC. 


A moderate sized tree, bark thin, reddish brown peeling, youngest 
branches, petioles, midrib and peduncles covered with scurfy tomentusm 
mixed with brown, deciduous, acuminate scales. Leaves 10-15 by 3-4 inches, 
narrow oblong-elliptic, rounded at the base, shortly acuminate, strangly 
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serrate, nearly glabrous above, thinly ferruginous-tomentose beneath; petioles 
1-1} inches. Panicles 2-4 inches; alternately branched with a peduncle about 5 
inches; bracteoles deciduous elliptic acute. Flowers } inch. diameter, pink; sepals 
1 inch; orbicular glabrous; petals at length recurved at the apex. Fruit 


6 
green, mealy inside, edible, sweet. Seeds redbrown. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, from Bhutan and 
Sikkim, altitude 5,000 to 7,000 feet (1,500 to 2,500m.) to Garhwal, altitude 
2,400 to 5,000 feet, Khasia Mountains, altitude 5,000 feet; Mishmi Hills, Assam. 


The leaves of this tree is much used as fodder for the cattle all over Darjeeling 
and Sikkim towns and villages. The tree is often pollarded for this purpose 
and on the way to Darjeeling town and Gangtok in Sikkim the road side 
trees are seen often pruned of their twigs and leaves presenting an ugly 
appearance although the tree in its normal size and form is handsome, but 
the wood is useless. 


SAURAUJA FASCICULATA Wall. 


A bush or small tree 20 feet high, tomentose as in H. napaulensis, 
but the scales truncate and torn. Leaves 7-10 by 2-3 inches, narrow elliptic- 
oblong, acute or rounded at the base; attenuate-acuminate, obtusely serrate, 
glabrous above, ferruginous-tomentose beneath; petioles 1-2 inches. Cymes 
2-3 inches, 1-3 flowered glabrous; branches red; bractecles =z inch. linear 
deloid. Flowers 4 inch diameter, pedicelled, subcampanulate, white then pink; 


sepals 4 inch, ovate, obtuse. 


Habitat: Darjeeling, Sikkim and Eastern Sub-Tropical Himalaya; Nepal 
to Sikkim, altitude 2,0C0 to 4,000 feet (500 to 1,500m.). 


SAURAUJA PUNDUANA Wall. 

Leaves 8-11 by 3-4 inches, elliptic obtuse, acuminate; petioles 1-2 inches. 
Cymes 3 inches, rarely solitary; bracteoles 1/12-} inch. Cymes many-flowered 
scaly; bracteoles broadly ovate; flowers 3/4 inch diameter, pink; sepals }-4 inch, 
broadly ovate, rounded. 


Habitat: Darjeeling and Sikkim Sub-Tropical Himalaya; altitude 3,v00 to 
5,000 fect. (800 to 1,500m.); Khasia Mountains, altitude 2,060 to 4,000 
feet; Mishmi Hills, Assam, extending to Burma. 
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Genus—STACHYURWS Sieb and Zuce. 


Glabrous shrubs or small trees. Leaves serrate, membranous. Flowers 
smal], in short lateral spikes or racemes. Bracts 2, connate at the base. 
Sepals 4, strongly imbricate. Petals 4, free. Stamens 8; anthers dehiscing 
by slits. Ovary 4-celled; style simple, stigma capitate; peltate; ovules 
many. Berry 4-celled. Cotyledons elliptic, radicle short. 


STACHYURUS HIMALAICUS Hook. f. and Thoms. 


A small tree with straggling branches. Leaves 4-6 by 14-2 inches, ovate, 
aitenuate acuminate, with a rounded base, finely scrrate, the veins strongly 
reticulated beneath; petioles 3-3 inch. Spikes 2-3 inches, erect. Berries 
subsessile subglobose the size of a small pea. 


Habitat: Darjeeling and Sikkim Sub-Tropical and Temperate Eastern 
Temperate Himalaya; Nepal to Sikkim, altitude 5,000 to 8,000 feet (1,500 
to 2,800m.), Bhutan. 


Genus—SCHIMA Reinw. 


Trees with papery evergreen leaves. Peduncles usually erect, axillary 
or solitary, or the uppermost shortly racemed. Flowers handsome, 2- 
bracteolate; sepals 5, subequal; petals 5, much larger, connate at the 
base, the outermost concave and sub-cucullate; stamens many, adnate 
to the base of the petals; ovary 5 (rarely 4-6)-celled; styles simple or 
slightly lobed at the apex with broad spreading stigmas; ovules 2-6 in 
each cell, attached laterally, sub-pendulous. Cajsule woody, depressed- 
globose, loculicidal, with a persistent axis. Seeds flat, kidney-shaped, dorsally 
winged, hilum central, albumen scanty; cotyledons foliaceous, flat or 
crumpled, accumbent; radicle inferior, curved upwards. 


SCHIMA WALLICHII Choisy. 


A very large tree 80-100 feet tall, with rough or sn.ooth, pale or brown bark. 
Leaves 6-7 by 2-3 inches, entire or obscurely crenute-serrate, elliptic-oblong, 
tapering or rounded below, acute or slightly acuminate, glabrous and forked 
lateral veins, raddish-veined above, reticulate and more 0: less pubescent beneath; 
petiole 4 inch, pubescent. Peduncles rather slender; !»racts {4 inch, alternate, 
narrow oblong, retuse. Flowers 14-2 inches diameter in short terminal raceme, 
white, fragrant; peduncle 3-2 inches; with minute white tarts; sepals § inch long 
with pubescent-ciliate margins, glabrous, or slightly pubescent outside; petals 
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Schima wallichii Choisy. 


caducous, pubescent outsile at the lease; stamens yellow. Fruit 3 inch in 
diameters, pubescent when young, afterwards minutely warted. 


Habitat: Darjeeling, Sikkim and throughout Sub-Tropical Eastern 
Himalaya, from Nepal and Sikkim, altitude 2,000 to 5,000 feet (300 to 
1,800m.) to Bhutan, Assain, Chittagong and the Khasia Mountains, Assam, 
altitude 2,000 to 4,000 foet extending to Burma. 


One of the exceedingly common dominant tree in the middle hill forests 
all over Darjeeling and Sikkim Himalaya. On the way to Darjeeling, Kalimpong 
and Gangtok (Sikkim) the roads during spring and summer—from March to 
May—are found strewn over with the white flowers of Schima Wallichit. The 
wood is red or reddish brown and the timber is used for various purposes. 
The most important use is the manufacture of Veneer, and several Veneer 
manufacturing firms in Siliguri and Odlabari thrive on this tree. They supply 
the bulk of the requirement for the tea chests for packing tea. 


Genus—THEA* LINN. 


Trees or shrubs. Leaves evergreen, serrate, coriaceous or membranous. 
Flowers axillary, solitary, or agfregated, sessile or shortly stalked, often hand- 
some; sepals 5-6, unequal, graduating from the bracts towards the petals; 
petals slightly coherent at the base; stamens numerous, the outermost in 
many rows, slightly or almost wholly monadelphous, adherent to the base 
of the petals; the innermost, 5-12, free; ovary 3-5-celled; styles free to the 
base, or more or less united; ovules 4-5 in each cell, pendulous. Capsule woody, 
usually short, loculicidal. Seeds mostly solitary in each cell, wingless, albumen 
0; embryo straight, cotyledons thick, radicle short, superior. 


THEA SINENSIS Lenn. 


A shrub, generally 3-6 feet high. Branchlets glabrous; buds silky. Leaves 
4-8 by 1}-24 inches, elliptic oblong acute cuspedate-acuminate, tapering at either 
end, more or less serrate, rather membranous in young stage; petiole 4 
inch. Peduncles 2-3 bracteate. Flowers 1} inch diameter, white; sepals 


_*In Hookor’s Flora of Brilish India Vol. I, P292-293, W. T. Thlselton Dyer described the gerns as Camellia 
Linn. following Genera Plantarum. 'Tho species described aro under two sectiona Sec. I. Yhea Linn. Mlowers 
nodding, sepals persistent. Sec. Il Camallia proper, flowers erect, sepals deciduous. But study of those 
species and their varintions in the field led the author to consider that such distinctions are not fixed character 
and tho species described in F. B. I. nay be taken as varieties. Camellia thatfera Groft. is taken as the spocific 
namo tn I". B. I. with Shea chinensis Linn. as a synonym. But the author follows the present nomenclature 
Senerally accepted, 
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orbi-ular, ylabrous, with membranous ciliate edges; petas fully open, broadly 
obovate; stamens glabrous; styles united for % their length. Capsule leathery, 
trigonous; cells 1- rarely 2-seeded. Seeds } inch diameter, nearly globose or 
obiusely angled, smooth, pale brown. The cultivated forms vary with more 


contracted habit, smaller, more obtuse and coriaceous leaves, and a pubescent 
calyx. 


Habitat: Cultivated in the Terai and Duars, all over Jalpaiguri, Siliguri 
and Darjeeling districts, and also in the West in Dehradun (U. P.). It is also 
widely cultivated in upper Assam, Cachar. (‘cylon plantations also cover 
thousands of acres and are a rival to the East Himalayan tea plantations. 


Probably wild stock of the tea plant can be traced in the forests across 
Manipur-Burma border where 20-30 feet tall trees are said to have been 
discovered in their wild state (as reported by F. Kingdon-ward in his 
book—“Pilgiimage for plants’’). But in the old nursery and even in the 
Lloyd Botanic Garden, Darjeeling, where the tea plant is left to grow, 
it becomes a small tree, 20-25 feet tall. Ordinarily the tea bushes are 
pruned to a specified height giving a flat umbrella-like shape. The uniformly 
green levelled flat tops of tea plant in the plantation under shade trees of 
Albizia sp. look like a vast green field soothing to the eyes. When young 
Tephrosia candida and Crotalaria anagyroides offer shade to seedlings and 
also supply compost for enriching the soil with their nitrogen nodules. 


The young top shoots—a leaf bud with two or more leaves is picked or 
snipped off by hand and transported to the factory. Here these leaves are 
withered, rolled, fermented and dried with the help of modern machineries. 
They are then sorted and graded into different qualities and packed up and 
transported to the market for sale or for export. The tea plantation and 
industry is an important source of earning foreign money and thereby enrich- 
ing the country. 


There exists also enormous possibility of extracting and manufacturing caffine 
from tons of pruned tea leaves left to rot on the ground and from tea wastes 
as strongly recommended by the Russian oxperts Dr. Itchkov and Dr. Kebalchich 
who paid a visit to the tea plantations and plantation of medicinal plants of 
West Bengal in February 1958. This matter is at present receiving due con- 
sideration of the Government of West Bengal and Government of India. 
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THEA DRUPIFERA LOUR. 


A shrub or small tree, with much divided slender branches. Branchlets 
slightly puberulent; buds with loose scales, sparingly pubescent. Leaves 3-4 
by 1-14 inches, elliptic or elliptic-oblong, tapering below with a long acuminate 
apex coriaceous, serrulate especially towards the apex, often slightly revolute; 
veins faint; petiole } inch. Flowers 14 inch diameter, white, with the odour 
of cherry-laurel; sepals orbicular, silky externally; petals obovate, omarginate, 
scarcely hairy externally; stamens glabrous styles nearly free, woolly at 
the base; ovary woolly. Capsule nearly 1 inch diameter, at first pyriform 
and pubescent, ultimately depressed-globose and smooth. Seeds 1-3. 


Camellia japonica and C. Sasanqua, of China and Japan, have less 
acuminate leaves, obcordate or 2-lobed petals and connate styles. 


Habitat: Darjeeling, Sikkim and other parts of sub-tropical and 
Temperate Hastern Himalaya; altitude 3,000 to 7,000 feet (800 to 2,400m.); from 
Nepal to Bhutan and Khasia Mountains, Assam, altitude 5,000 to 8,000 feet. 


Family—DIPTEROCARPEAE. 


Resinous trees, rarely climbing shrubs. Leaves alternate, simple, quite 
entire, rarely sinuate-crenate, with parallel lateral nerves; stipules usually 
small and deciduous, or inconspicuous, sometimes larger and persistent, or 
fugitive, leaving an annular scar. Flowers usually sweet-scented in few or many- 
flowered axillary and torminal racemes or panicles; bracts usually minute 
or 0, rarely larger and porsistent; calyx-tube free and campanulate, or very 
short and adnate to the base of the ovary; petals contorted, connate at the 
base or free; stamens «, 15, 10, or 5, hypogynous or subperigynous, free, 
connate, or adnate to the petals, filaments short, often dilated at the base; 
anthers 2-celled, the outer valves sometimes larger, connective often aristate 
or with an obtuse appendage; ovary slightly immersed in the torus, usually 
3, rarely 2 or 1-celled; style subulate or fleshy, entire or with 3 minute stig- 
matic lohes; ovules anatropous, 2 in each cell, pendulous or laterally affixed. 
Fenit usually nui-like, sometimes capsular and 3-valved, 1, rarely 2-seedod, 
accompanied by the variously acecrescent calyx of which two or -more 
lobes are usually developed into linear wings. Seed exalbumous cotyledons 
fleshy, equal or unequal, straight or more or less plaited and crumpled; radicle 
directed towards the hilum, usually included between the cotyledons. 
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Genus—SHOREA Roxb. 


Glabrous, mealy, or pubescent resinous trees. Leaves entire or subrepand, 
feather-veined, with the intermediate reticulations often inconspicuous; stipules 
large coriaceous and persistent, or minute and fugacious. Flowers in axillary or 
terminal lax cymose panicles; bracts persistent, caducous or O; calyx-tube 
very short, adnate to the receptacle; segments ovate or lanceolate, imbricate; 
stamens 15 or 20-100; anthers ovate or oblong, rarely linear; connective subulate. 
cuspidate, rarely inappendiculate; valves obtuse, rarely cuspidate, equal or the 
outer slightly larger; ovary 3-celled, cells 2 ovuled; style subulate, stigma entire 
or 3-toothed. Capsule leathery, indehiscent usually 1-seeded, closely surroun- 
ded by the bases of the accrescent calyx-segments 3 or more rarely all of 
which are developed into 10-veined linear wings. Cotyledons fleshy, unequal, 
usually inclosing the superior radicle. 


SHOREA ROBUSTA Gaertn. f. 


A very large tree, 30 to 150 feet high; but often occurring in a stunted form. 
Leaves 6-10 by 4-6 inches, ovate oblong acuminate base cordate, glabrous lateral 
nerves about 12 pairs; petioles 3-1 inch; stipules 4 inch, falcate, pubescent. 
Panicles 5-9 inches long, terminal or axillary lax clothed as well as the 
flowers with pale velvety pubescence, branches unilateral, racemose. Flowers pale 
yellow or cream coloured, sub-sessile; petals about } inch long, pale yellow, 
tapering upwards, 12-13-nerved. Authers with a bearded appendage; ovary 
pubescent; stigma 3denticulate. Fruiting-calyx with the segments sometimes 
subequal, bases } inch, ovate, pubescent; wings 2} inches, linear, obtuse, 
10-nerved. 


Habitat: Darjeeling and Sikkim, throughout the Terai and Dooars and 
other parts of the Tropical Himalaya, and the plains of India. The tree of 
good quality is specially confined to the base of the West and the East 
Himalaya from Nepal to Darjeeling and Sikkim to Assam, ascending up to 
about 3,000 feet (0-1,000m.) 


The wood of the Sal tree; is very commonly used in Bengal and it ranks 
next to teak; the resin-dammer is extensively used as a substitute for pitch and 
burnt as incense. 


It is a gregarious species of the Terai and Duars and attain huge girth and 
height. The bark is brown and marked with longitudinal fissures. It often forms 


174 


a pure or mixed association in lower hill forest, and is the most common spec’es 
ut the foot-hills of the Himalaya. It is the chief source of revenue of the 
Forest Department and the timber is used for railway sleepers and the bark 
for tanning. 


Family—MALVACEAE. 


Herbs, shrubs or rarely soft-wooded trees, with nucilaginous rarely acid 
juice, and tenacious inner bark; berbaceous portions generally more or less 
densely covered with stellate hairs. Leaves alternate, palminerved simple lobed 
or rarely compound. Stipules free, sometimes caducous. Bracteoles 3 or more, 
scattered or approximate, free or combined, often forming an epi-calyx. Flowers 
axillary or terminal, solitary fascicled or cymoso-paniculate, regular, 
hermaphrodite or 1-sexual; sepals 5, valvate, free or connate; petals 5, twisted- 
imbricate; stamens « rarely definite, adnate to the base of the petals; filaments 
monadelphous, forming a tube, rarely a column; anthers oblong or reniform, 
cells sinuous or twisted, linear or annular, ultimately 1-celled, bursting 
longitudinally; pollen globose, granular, muriculate; ovary 2-many-celled, 
entire, or lobed, of 2-5 or usually more carpels whorled round a central axis; 
styles connate below or throughout their length; stigmas linear peltate 
spathulate or capitate; ovules 1 or more, curved, attached to the inner angle of 
each carpel. Fruit of dry indehiscent or dehiscent cocci, or capsular and 
loculicidal, sometimes large and woody. Seeds reniform or obvoid, glabrous 
hairy silky or woolly; albumen scanty often mucilaginous or O; embryo curved; 
cotyledons leafy, usually folded or crumpled. 


Genus—MALVA Linn. 


Downey herbs. Leaves lobed. Flowers in axillary tufts; bracteoles 3, distinct; 
sepals 5, connate at the base; petals emargenate, connate at the extreme base; 
staminal-tube antheriferous to the top, without sterile teeth; ovary many-celled; 
styles as many as the carpels, stigmas linear; ovules 1 in each cell. Ripe carpels 
l-seeded, indehiscent, serparating from a short conical torus. Seed ascending. 


MALVA VERTICILLATA Linn. 


An crect annual or perennial pubescent berb. Stem branched, 2-4 feet high. 
Leaves cordate, suborbicular, 5-6-lobed, downy; petiole 6-7 inches. Flowers 
small, nearly sessile, in densely crowded clusters ; bracteoles linear; sepals 
deltoid-lanceolate ; petals notched, slightly longer than the sepals. Carpels 
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10-12, enclosed within the accrescent calyx, netted on the sides, prominently ribbed 
at the back. 


Habitat: Darjeeling and Sikkim Temperate and Sub-alpine Himalaya 
ascending to 6,000—12,000 feet (1,500 to 2,800m.), from Assam and Sikkim 
to Kumaon and Lahul; Nilghiris Mountains, common in corn fields and 
waste places as weeds. 


MALVA SILVESTRIS Linn. 


An erect rather glabrous annual herbo, 1-3 feet high. Leaves cordate, 
rounded, lobed; petiole 4-5 inches. Peduncles about 1 inch. Bracteoles ovate, 
entire, shorter than the bell-shaped calyx. Corolla 14 inches diameter; petals 
notched, claw-bearded. Carpels reticulated, downy or glabrous. 


Habitat: Darjeeling, Sikkim, occasional but more frequently met with 
in the Western temperate Himalaya, from Kumaon, altitude 2,500 feet 
(600 to 800 m.) to Kashmir. 


Genus—SIDA Linn. 


Herbs or undershrubs. Leaves simple or lobed. Bracteoles O. Calyx or 5 
valvate sepals, tubular below. Corolla of 5 petals, free above, connate below 
and adnate to the tube of the stamens. Staminal-tube dividing at the summit 
into numerous anther-bearing filaments. Carpels 5 or more, whorled; styles 
as many as the carpels, stigmas terminal. Ripe carpels separating from the 
axis, generally 2-awned at the summit, and dehiscing irregularly or by a small 
chink. Seed solitary, pendulous or horizontal; racicle superior. 


SIDA RHOMBIFOLIA Linn. 


Very variable, perennial, shrubby, erect or prostrate herb, glabrous or 
with scattered stellate hairs. Leaves polymorphons tapering at the base, generally 
more or less rhomboid, under side hoary, rarely green; stipules linear- 
setaceous, longer than the petiole. Peduncle rarely less than twice as long as 
the petiole, axillary or clustered at the ends of the branches. Flowers yellow, 
rarely white; sepals acuminate. Carpels 10 awned or not as long as the 
calyx, smooth or reticulate. Very variable in form of leaf, relative length of 
peduncle, position of joint, and size of the carpellary awns.—This species and 
its allies yield good fibre. 
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There are several varicties according to the variations in leaves, colour of 
flowers, white, pale yellow or yellow. S. retusa Linn. is rightly considered as 
a variety in F. B. I. 


Habitat: Darjeeling and Sikkim foot-hills. Widely distributed throughout 
India and found in waste places, road sides and in grassy lawns throughout 
the plains and in the Terai from s2a level to 1,000 feet (300m.). The plant 
particularly the white flowered variety is used for medicinal purposes. 


SIDA CORDIFOLIA Linn. 


Annual or perennial erect downy herb. Leaves 1}-2 by 1-1} inches, cordate- 
oblong obtuse crenate, very downy on both surfaces; petiole as long as the leaf; 
stipules linear, half the length of the petiole. Peduncles jointed near 
the flower, lower distant longer than the petioles, upper crowded very short. 
Flowers yellow. Carpels furrowed at the back, sides reticulated. Flowering 
with the other species in the rainy and cool seasons. 


Habitat: Darjeeling and Sikkim foot-hills. Generally distributed throughout 
the plains of tropical and sub-tropical India. 


Other species Sida veronicaefolia Linn. a trailing or bushy herb, easily 
distinguished by suborbicular cordate leaves, carpels with two rather long 
awns. Urena lobata L., of the same family are often met with in rather open 
places and jungles in the Terai forest as small undershrubs. 


Species of Hibiscus, H. Scendens Roxb., a large climber, H. fragrous Roxb., 
a scandant shrub and H. surattensis Linn., a softly downy climber with 
prickles mixed with Sida, Urena and other Malvaceous weeds are found to 
occur in the lower hill forests as undergrowth of the rather open jungles 
up toan elevation of 3000 feet (1,000m.) often in the Tista, Jaldhaka and 
other river valleys in the forests of Terai and Duars. See descriptions under 
Aibiscus, 


Genus—DICELLOSTYLES Benth. 


Trees, more or less covered with stellate down. Leaves simple or slightly 
lobed. Inflorescence panicled; bracteoles 4-6, lanceolate, connate at the base, 
longer than the calyx. Sepals 5, ovate, connate below the middle, internally 
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provided at the base with a ring of fleshy tubercles. Petals oblong, unsym. 
metrical, connate at the base. Filaments many, connate at the very base, 
Ovary 2-4-celled; styles 2, connate below the middle, stigmas large globose; 
ovules 2 in each cell, collateral, ascending. Capsule globose, hispid, Sloped: 
splitting into 2 (or more) indehiscent cocci. Seeds solitary, reniform, albuineh 
fleshy; cotyledons folded. 


DICELLOSTYLES JUJUBIFOLIA Benth. 


A tree. Leaves 3 by 2 inches, ovate-acute, or ovate-lanceolate, entire or obscurely 
lobed, rounded at the base, glabrous above, closely felted beneath, 5-nerved, 
nerves covergent; petiole } inch, stellate-tomentose. Inflorescence panicled. 
Mature flower 13 inches diameter. Bracteoles oblong-lanceolate many-ribbed. 
Sepals oblong, half the length of the bracteoles. Petals oblong, obtuse, oblique, 
nearly as long as the bracteoles. Filaments 25-30, free nearly to the base; 
anthers reniform. Ovary globose; style cylindric below, branched above. 


Habitat: Darjeeling, Sikkim and other parts of the Eastern tropical 
Himalaya; Sikkim and Bhutan Mountains 600 to 1,600 feet. (200 to 500m.) 


Genus—HIBISCUS Medik. 


Herbs shrubs or trees. Leaves stipulate, usually more or less palmately- 
lobed. Inflorescence axillary. Bracteoles 5 or more, rarely fewer or Q, free, 
or connate at the base. Calyx 5-toothed or 5-fid, valvate, sometimes spa- 
thaceous and circumsciss. Petals 5, connate at the base with the staminal- 
tube. Staminal-tube truncate or 5-toothed at the summit; filaments many; 
anthers reniform, 1-celled. Ovary 5-celled, cells opposite the sepals, each 
with 3 or more ovules; styles 5, connate below, stigma capitate or subspa- 
thulate. Capsule loculicidally 5-valved, sometimes with a separate endocarp, 
or with false dissapiments forming a spuriously 10-celled fruit. Seeds glab- 
rous, hairy or woolly. 

HIBISCUS SCANDENS Rowb. 

A shrub «candent or climbing over lofty trees. Young shoots thinly stellate- 
tomentose. Leaves 3-8 by 2-5 inches, cordate ovate or ovate-acuminate, dentate, 
sometimes 3-angled or 3-lobed, lobes deltoid-lanceolate; petiole 1 inch pilose. 
Stipules linear-lanceolate, deciduous. Peduncles 1 inch; flower-buds globose. 
Flowers 1} inch diameter; many in Terminal panicles sepals oblong-lanceolate, 
slishtly exceeding the bracteoles; corolla twice the size of the calyx, while 
or yellow with a crimson centre. 
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Habitat: Darjeeling, Sikkim aud other parts of Tropical Eastern Hima- 
laya trom Sikkim to Assam border ascending from sea level to 3,600 feet 


(1,200m.) 
HIBISCSCUS PUNGENS Roa. 


Annual or perennial bristly herb. Stem erect, branches ascending, bristly 
and with scattered black dots. Leaves 5-8 inches, cordate roundish, deeply 
palmately 7-lobed, lobes obing acuminate, toothed, upper ones 3-lobed; petiole 
8-10 inches. Stipules broad lanceolat>, upper linear-setaceous. Peduncles 
1-2 inches, racemose. Bracteoles 4-5, 1 inch, persistent obiong, lanceolate 
acuminate, accrescent. Calyx 5-toothed. Corolla yellow with a purple centre, 
5 inches, diameter. Column antheriferous throughout. Capsule 2 inch. 

Habitat: Darjeeling, Sikkim and other parts the Tropical Himalaya, 
from Kumaon to Sikkim, altitude 2,000 to 5,000 feet (500 to 1,700m.) 
Khasia Mountains, Assam. 

HIBISCUS SOLANDRA L’ Her. 


Erect slightly villous annual herb. Lower leaves on long petioles, upper 
palmately lobed, or entire, uppermost 3-fid. Peduncles 14 inches, 1-flowered, 
jointed near the top, arranged in a terminal loose leafless raceme. Bracteoles 
linear, usually O. Flower yellow, 3 inch diameter; sepals lanceolate, 3-nerved, 
connate at the base, as long as the ovoid beaked capsule. Seeds blackish 
tubercled. . 


Habitat: Darjeeling, Sikkim and hotter parts of India, from the N. W. 
Provinces to Sikkim and from Kumaon and Burma Sea level to 1,500 feet 
(500m. ) 

HIBISCUS FRAGRANS Roxb. 


A scandent shrub or a small tree. Young leaves 3-4 by 3 inches cordate- 
ovate, acuminate, pubescent serrate; petiole 24 inches. Peduncle axillary, 
panicled, 2-3 inches, jointed near the top. Flowers axillary and_ terminal; 
sepals 5, ovate-lanceolate, connate below longer than the ovate bracteoles; 
corolla 2} inches diameter white, fragrant. Capsule 1 inch, cylindric, downy, 
longer than the persistent calyx. Seeds covered with long white hairs. 


Habitat: Darjeeling and Sikkim Terai and Duars in the forest and its 
outskirt, ascending from the sea level to 3,000 feet (1,000m.) 


179 


Hibiscus mutabilis Linn., an ornamental bushy aroborescent plant with 
5-lobed leaves and white or pink (in the morning and red in the evening) 
flowers are grown in the garden. H. rosa sinensis L. of various varieties and 
H. syriacus Linn., white and blue single or double flowered forms are also 
grown in garden up to 4,000 feet. Abutilon indicum CG. Don., a perennial bushy 
shrub with cordate or irregularly toothed leaves, with yellow flowers opening 
towards the sunset, and carpels 15-20, ridged with spreading awn is a 
common rather ornamental shrub in the plains of Tropical India but often 
found ascending up to 3,000 feet in the foot hills of Darjeeling and Sikkim 
extending to Assam. The root of this plant is supposed to be a specific 
remedy for leucoderma, 1 oz. of root juice, 1 oz. pure honey, 1 oz. of Chaul- 
moogra oil and 1 oz. sandle wood paste made into an emulsion or paste if 
applied regularly cures some types of leucoderma. 


Family—STERCULIACEAE, 


Herbs, shrubs (rarely climbing), or trees, herbaceous portions usually more 
or less pubescent. Bark usually abounding in mucilage, nner fibrous. Leaves 
alternate, simple, lobed or digitate, stipulate. Inflorescence axillary or terminal 
usually cymose. Flowers regular, uni-or bisexual; sepals 5, more or less connate, 
rarely completely so; petals 5 or 0; androecium columnar or tubular, of many 
stamens, or rarely stamens few, free; anthers in heads, or in a single ring at 
the apex of the column, or dispersed on the outside of the tube, or arranged 
along the edge of a cup or tube, with intervening staminodes or sterile stamens; 
anther-cells always 2, parallel or divergent; ovary free, 2-5-celled, rarely of 1 
carpel, sessile or stalked; styles consolidated, or as many as the cells of the 
ovary. Ovules many or few, attached to the inner angle of the carpels, anatro- 
pous, ascending or horizontal, raphe ventral or lateral. Fruit dry or fleshy, 
dehiscent or indehiscent. Seeds sometimes arillate, albuminous or exalbuminous; 
cotyledons leafy, flat, folded or convolute, radicle pointing in various directions 
in different species. 


Genus—STERCULIA Linn. 


Trees or shrubs. Leaves simple, palmately lobed or digitate. Inflorescence 
panicled, axillary or terminal. Flowers polygamous.; calyx tubular, 4-5-parted, 
often ccloured; petals O. Staminal column bearing a head or ring of sessile, 
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Abutilon indicum G. Don. 


9-celled anthers. Pistil sessile or stipitate, of 4-5 carpels opposite the sepals, 
each 2-many-ovuled; styles connate at the base, stigmas as many as the carpels, 
free, radiating. Ripe carpels distinct, follicular, sessile or stipitate, woody 
or membranous. Seeds 1 or many, naked, sometimes arillate, sometimes winged ; 
albumen bipartite, flat or folded ; cotyledons flat, thin, adhering to the albumen, 
or thick and fleshy ; radicle near to or remote from the hilum. 


STERCULIA ROXBURGHII Wall. 


A tree. Bark ashy. Leaves 4-8 by 1-3 inches, oval or oblong-lanceolate 
suddenly acuminate, base rounded petiole 3-1 inch, thickened at both ends ; 
stipules subulate. Racemes 2 inches, (erect) axillary, few-flowered pedicels 
erectopatent sparingly stellate-pilose. Flowers most numerous; calyx 4 inch 
diameter, scarlet campanulate, 5-parted, segments oblong-lanceolate, spreading, 
longer than the tube. Follicles 1-5, 3 inches, lanceolate, beaked, downy- 
scaberulous, pink. Seeds 4-8, black, ovoid, albumen scanty ; cotyledons thick. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, ascending in Sikkim 
6,000 feet (2,000m.). extending to Assam. 


STERCULIA COCCINEA Roxb. 


A small tree. Leaves 4-8 by 1-3 inches, lanceolate abruptly acuminate, quite 
entire, glabrous or sometimes with scanty stellate hairs beneath; petiole 1 inch, 
hairy, apex thickened; stipules subulate. Panicles lax drooping, equalling the 
leaves, ultimate pedicels capillary, as long as the flowers. Bracteoles subulate. 
Flower-buds lanceolate from a broad base. Flowers 14 inches diameter, green 
externally, pink within; sepals incurved, woolly tips coherent or free, sometimes 
spreading. Follicles 4-5 inches, lanceolate, beaked, downy externally, crimson 
on both surfaces. Seeds 4-8, ovoid, smooth, albumen scanty, bipartite. 


. H abitat: Darjeeling, Sikkim and other parts of Tropical Eastern Himalaya, 
Sikkim, 3,000 to 6,000 feet (1,500 to 2,000m.), Bhutan and the Khasia 
Mountains, Assam. 


STERCULIA VILLOSA Roxb. 


A middle sized tree of the lower hill forests of the Terai and Duars, common 
mM the mixed forests at the foot hills. Bark greyish brown exuding a clear 
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gum. Leaves broad 5-7 lobed like those of a maple, velvety beneath with 
spreading rather soft hairs. Flowering towards the end of January and 
February after the shedding of the leaves. Flowers delicate, borne on pendulous 
panicles, pink and buff. Fruiting towards the end of March to April. 
Follicles covered with rusty stellate hairs. Fruit bright red when ripe. Ascending 
from the foot hill to 3,000 feet (1,000m.). ° 


The tree is medicinal. The gum is used in deseases of cattle. The fibres 
tied to the affected part is said to be a remedy for rheumatism by the tribal 
people of Jalpaiguri dooars. The young twigs are used in asthama in Gujrat 


STERCULIA FULGENS Wail. 


A small tree. Leaves 10 by 6 inches, cordate angular obscurly 3-lobed, scabrid 
above pubescent beneath with yellowish tinge. Flowers 4-3 in. yellow; calyx downy. 


This is a tree of the lower hill forests from the sea level to 3,000 feet 
(1,000m.) in the Terai and Dooars of Darjeeling and Sikkim Himalaya. It is 
rather common in the west of the Tista river where it stops spreading 
further and abruptly ends. It was not found to occur again until east of Raidok. 


The roots of the young trees have tubers which are eaten by the Lepchas. 


Pterospermum acerifolium Willd This tree also occurs abundantly in the lower 
hill forests of Terai and Duars of Darjeeling and Sikkim Himalaya ascending 
up to 4,000 (1,400m.) The bark is grey, thin, smooth. Leaves large orbicular, 
palmate rarely peltate, somewhat glabrous above, grey tomentose underneath. 
The leaves are often used as plates and for packing. Flowers large white sirongly 
sweet scented which are sometimes kept by the local people under their bed to 
drive out bugs and other insects. Fruit 5-seeded capsule covered with brown 
tomentum. Seeds winged. The rich essential oil of the flowers can be used 
as a much prized scent. 


Genus—REEVESIA Lindl. 


Shrubs or trees. Leaves simple. Flowers numerous, white, in terminal much 
branched cymes; calyx campanuate or funnel-shaped, 5-fid; petals clawed; 
Staminal-column adnate to the gynophore, bearing a globose head of 2-ceiled 
anthers, cells diverging, ultimately confluent; ovary 5-lobed, 5-celled; stigma 
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sessile, 5-lobed; ovules 2 in each cell, pendulous, anatropous; raphe turned 
away from the placenta. Capsule woody septicidally 5-valved. Seeds 1-2 
superposed, ascending oblong, compressed, winged downwards, hilum lateral] 
near the top; albumen fleshy; cotyledons flat, foliaceous, radicle inferior. 


REEVESIA WALLICHII Br. 

A tree 50 feet tall. Leaves 3 by 1} inch, quite entire, I-nerved, thinly stellate- 
hairy; petiole thickened at both ends; stipules deciduous. Cymes panicled, 
dense, from the axils of the fallen leaves, ultimate pedicels as long as the 
flowers, jointed, 2-bracteolate. Flower-buds pyriform. Calyx 3 inch, at first 
closed, afterwards 5-fid. Petals white, spathulate, clawed, exceeding the calyx. 
Staminal column slender, longer than the flower, with 5 very short terminal 
divisions, each bearing 3 extrorse anthers; connective thick. Carpels pubescent; 
style very short. Capsule 14-2 inches, pendulous, woody, oblong, obtuse, 5-lobed, 
lobes keeled, septicidally dehiscent, ultimately separating through the dorsal 
suture also. Seeds pendulous. 


Habitat: Darjeeling and Sikkim, throughout Eastern tropical Himalaya; 
Bhutan to Khasia Mountains, altitude 3,000 to 4,000 feet (800 to 1,400m.). 


REEVESIA PUBESCENS Mast. 

A fairly large tree; branches thinly sprinkled with stellate-hairs. Leaves 4-5 by 
2-2} inches, oblong acuminate base cordate subcoriaceous, glabrescent above, 
thinly stellate hairy or pubescent beneath, nerves stellate hairy beneath; 
petiole 1 inch. Panicle terminal, many-flowered, peduncles, pedicels, and calyx 
pubescent, ultimate pedicels shorter than the flower. Calyx } inch, 
infundibuliform, 5-lobed, lobes broadly ovate acute; petals pink, linear- 
spathulate, twice the length of the calyx; staminal column stout, 4 times longer 
than the calyx. 


Habitat: Darjecling, Sikkim and other parts of Eastern Tropical Himalaya; 
extending to Bhutan occurring from 2,400 to 4,500 feet. (800 to 1,500m.) not 
very common. 


Kleinhovia hospita Linn. A handsome introduced but thoroughly acclima. 
tised exotic tree with bunches of pale pink or rose coloured flowers. Planted 
along the road-side for ornamental purpose. It is also met with as an avenue 
tree in the lower hill forests of the Terai and Duars. 


It is known as T'ree antigonon, for its resemblance to the flowers of the 
ornamental climber Antigonon leptopus Endl. 
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Genus—MELOCHIA Linn. 


Herbs or undershrubs, more or less downy. Leaves simple, flowers small 
clustered or loosely panicled, sepals 5, connate below; petals 5, spathulate, 
marcescent; stamens 5, opposite to the petals, connate below into a tube: 
anthers extrorse, 2-lobed, lobes parallel; ovary sessile, 5-celled; cells opposite 
the petals, 2-ovuled; styles 5, free or connate at the base. Capsule loculicidally 
5-valved. Seeds ascending, albuminous; embryo straight, cotyledons flat, radi- 
cle next the hilum. 


MELOCHIA CORCHORIFOLIA Linn. 


An erect branching herb or undershrub, thinly stellate-hairy. Leaves 1-3 inches 
oblong-ovate serrate platted, base rounded or cordate variable in form rarely 
obscurely lobed, subglabrous above, thinly stellate-hairy beneath, base 5-nerved; 
petiole 1 inch. Stipules subulate-lanceolate, shorter than the petiole. Sepals 
4 inch, lanceolate, acuminate. Petals obovate, white or pink, longer than the 
sepals. Capsule the size of a small pea, globose, exceeding the persistent calyx. 


Habitat: Darjeeling and Sikkim foot-hills. Generally distributed throughout 
hotter parts of India, from Kumaon, altitude 4,000 feet (1,000m.) to Sikkim. 


Genus—ABROMA Jacq. 


Trees or shrubs. Leaves cordate, ovate-oblong, serrulate, sometimes 
angled. Peduncles opposite the leaves, few-flowered. Sepals 5, connate near 
the base. Petals 5, purplish, concave below, prolonged above into a large 
spoon-shaped lamina. Staminal-cup of 5 fertile and as many sterile divisions, 
fertile filaments opposite the petals, 3-antheriferous; anthers 2-lobed, lobes 
divergent. Staminodes longer than the fertile filaments, obtuse. Ovary 
sessile, pyramidal, 5-lobed; cells many-ovuled; styles 5. Capsule membranous, 
5-angled, 5-winged, truncate at the apex, septicidally 5-valved, valves villous 
the edges. Seeds numerous, albuminous; embryo straight, cotyledons flat 
cordate, radicle next the hilum. 


ABROMA AUGUSTA Linn. 


A rather tall spreading shrub, branches downy. Leaves 4-6 by 4-5 inches, 
repand-denticulate, base 3-7-nerved, upper smaller, narrower, entire, glabrescent 
above, tomentose below; petiole 3-1 inch. Stipules linear, deciduous as long 
as the petiole. Peduncle 1} inch, axillary. Flowers 2 inches diameter, dark red; 
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sepals 1 inch, lanceolate, free nearly to the base; petals scarcely exceeding 
the sepals, imbricate in the bud, pendulous, deciduous. Capsule 14 inch, obpyra- 
midal ultimately glabrous, thrice as long as the persistent calyx. 

Habitat: Darjeeling and Sikkim occasional in gardens in the Terai, widely 
spread, indigenous or cultivated, throughout the hotter parts of India from the 
North-West Pronvices to Sikkim, altitude 3,000 feet; Khasia Mountains, altitude 
4,000 feet (0-1,400m.), Assam. 

This ornamental plant might have been introduced or found its way into the 
Terai and Duars as an escape. 


The bark yield a fibre. It is a well-known medicinal plant known from the 
ancient times and is much used as an efficacious remedy for female diseases. It 
is generally given by Kavirajas for menstrual disorders and variety of cases of 
dysmenorrhea. It is said ‘‘a single administration during the menses cures the 
disease, and brings conception in young married women.”’ 

Genus—BUETTNERIA Linn. 

Herbs, trees or shrubs, often climbers, frequently prickly. Foliage various. 
Flowers minute, in repeatedly branched axillary or terminal umbellate cymes. 
Sepals 5, connate at the base. Petals 5, claw concave, limb with a long strap- 
shaped 2-fid appendage. Stamens 10, connate below into a membranous tube, 
bearing above 5 fertile stamens opposite the petals, and 5 staminodes opposite 
the sepals; anthers 2-lobed, extrorse. Ovary sessile, 5-celled; cells opposite 
the petals, 2-ovuled; style entire or 5-fid. Capsule globose, spiny, septicidally 
5-valved, valves breaking away from a central column, cells 1-seeded. Seed 
ascending exalbuminous; cotyledons folded around the superior radicle, 
plumule lobed. 


BUETTNERA ASPERA Colebrooke. 

Strong woody unarmed climber. Leaves 4 by 23 inches and upwards, 
suborbicular or oblong shortly acuminate, base cordate, glabrascent base 7-nerved; 
petiole 2 inches and upwards. Peduncle pubescent, as long as the petioles; 
pedicels umbellate, ultimate pedicels 3 inch, jointed in the middle. Flower-buds 
ovoid. Flowers minute, downy, ampanulate. Sepals deltoid. Capsule 14 inches, 
globose covered with stout curved prickles. 


Habitat: Darjeeling and Sikkim Himalaya. Nepal to the Khasia Mountains . 
ascending to 4,000 feet (0-1,500m.), common in the lower hill forests of 
Terai and Duars. 
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BOMBAX MALABARICUM DC. 

A large deciduous tree 80 to over 100 feet, common in all kinds of forest 
everywhere in the Darjeeling and Sikkim Terai and the lower hill forest. 
Bark grey, white, shining with vertical cracks exuding yellowish gum. 
Stem covered with stout conical prickles, when old develop buttresses, 4-6 feet 
deep; branches spreading out in whorls. Flowers dark red at the end of leafless 
branches ; petels 5 caducous filaments about 70, in 5 clusters with long twisted 
anthers. Fruit 6-7 inches long and when ripe gives the “Silk Cotton’ much 
used for stuffing mattresses, pillows, quilts, etc. The timber is also useful and 
is an important material for the manufacture of tea boxes. This plant is also of 
medicinal importance and the seeds are important source of 0:1 used for various 
purposes. The tree is popularly known as the Silk Cotton Tree and the dark 
red flowers on leafless tree attracts attention from a distance—as the “flame of 
the forest’’. The flowers attract ‘““Maina’’ birds which flock on the tree and visit 
the flowers and thus pollinating them (Ornithophyllous). 


Bombax Ceiba Linn. is the name adopted according to priority. The 
species is placed under the family Bombacaceae tribe IV of Malvaceae in F.B,1. 
Vol. I.P-349, Common in the Terai and Duars of Darjeeling and Sikkim 
Himalaya. Salmalia malabarica Sch. et Endl. is another synonym. 


Family—TILIACEAE. 

Trees, shrubs or herbs. Leaves alternate, rarely opposite, simple or lobed. 
Stipules free, often caducous. Flowers usually cymose, cymes few-flowered, 
or large and many-flowered. Flowers regular, hermaphrodite or unisexual; 
sepals 3-5, free or connate, valvate, stamens numerous, rarely definite, usually 
springing from a prolonged or dilated torus, free or sometimes 5-adelphous, 
filaments filiform; anthers 2-celled, ovary free, 2-10-celled; styles columnar, 
or divided into as many divisions as there are cells to the ovary, stigmas usually 
distinct rarely confluent or sessile. Ovules attached to the inner angle of the 
cells of the ovary, if few in number often pendulous from the apex or ascending 
from the base; if more numerous disposed in 2 or more ranks, anatropous ; 
raphe ventral or lateral. Fruit fleshy or dry, dehiscent or indehiscent, 2-10 
or by abortion l-celled (cells sometimes divided by false partitions), carpels 
separable or always united. Seeds 1 or many, ascending, pendulous or trans- 
verse, with no arillus, testa leathery or crustaceous or pilose, albumen fleshy 
abundant or scanty rarely wanting; embryo straight or slightly curved, coty- 
ledons leafy rarely fleshy, radicle next the hilum. 
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Genus—GREWIA Linn. 


Trees or shrubs more or less stellate-pubescent. Leaves entire, 1-9-nerved. 
Flowers axillary, few or more numerous and panicled, sepals distinct; petals 5, 
glandular at the base, sometimes O. Stamens many on a raised torus; staminodes 
0; ovary 2-4-celled, cells opposite the petals, 2-many-ovuled; style subulate, 
stigma shortly lobed. Drupe fleshy or fibrous, entire, or 2-4-lobed ; stones 1-4, 
1-2-seeded, with false partitions between the seeds. Seeds ascending, albumen 
fleshy or rarely 0; cotyledons flat. 


GREWIA OPPOSITIFOLIA Rozb. 


A small tree, bark ash-coloured. Herbaceous portions rough with stellate 
hairs. Leaves 3 by 14 inches, ovate lanceolate acuminate, distichous, crenate- 
serrate, lower serratures glandular, base rounded, 3-nerved, secondary nerves 
scarcely arched, tertiary veins parallel conspicuous, scabrous above pubescent 
beneath, petiole 3 inches, pilose. Stipules caducous, linear lanceolate, longer than 
the petioles. Peduncles opposite the leaf, sometimes terminal, rarely axillary, 
much longer than the petioles; pedicels shorter than the peduncle, clavate, 
with small bracteoles at the base. Cymes umbellate, opposite the leaves, Flower- 
buds cylindric, obovate-oblong, pilose sulcate-striate. Flowers yellowish; sepals 
# inch, linear, 3-nerved,; petals oblong, entire, half the length of the sepals. Torus 
hairy, scarcely longer than the glands. Ovary 2-celled, cells 2-ovuled; stigma 
2-lobed. Drupe glabrescent, 1-4 lobed, blackish, lobes the size of a small pea 
1-seeded. 


Habitat: Darjeeling and Sikkim Sub-Tropical Himalaya. Common and 
indigenous to the lower and upper hill forests in Terai and Duars, wild, from 
Jammu to Nepal, and Sikkim ascending to 7,000 feet (3,000m.); also frequently 
cultivated for its leaves used as fodder, edible fruits, timber and bark for cordage. 


Genus—GREWIA SAPIDA Roxb. 


A decumbent shrub; stock woody, subterranean, sending up annually a 
number of herbaceous pubescent shoots, 12-14 inches. Leaves 1-3 inch by 
3 inches, subsessile, ovate or orbicular doubly serrate, pilose above pubescent 
beneath, base 5-nerved, secondary nerves not arched; young leaves coppery with 
cuneate base, petiole } inch. Stipules linear-subulate, as long as the petiole. 
Peduncles 2-3, 1 inch; pedicels divaricate, shorter than the petiole. Flower- 
buds of the length of the sepals. Torus glabrescent. Drupes subglobose the size 
of a pea, obscurely 4 lobed. Stone 2-seeded. 
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Habitat: Darjeeling, Sikkim and other parts of Tropical Himalaya 
from Garhwal to Bhutan, and Assam. This small shrub of the lower hills 
forest 15,000 ft. (O to 500m.) is often met with in Savannahs and cleared 
boundaries of forests and fire lines. The fruit is edible. 


Genus—GREWIA MULTIFLORA Juss. 


A shrub, branches slender, sparingly hairy. Leaves distichous, lanceolate, 
glandular serrate, variable in shape and size, glabrescent, sparsely hairy beneath 
apex sometimes acuminate, base 3-nerved; petiole very short, pilose. Stipules 
linear-subulate, as long as the petiole. Peduncles 3-flowered half the length of 
the leaves, pilose; pedicels dilated up- wards. Sepals 3 inch, linear-oblong. 
Petals half the length of the sepals, entire. Drupe the size of a small pea, 
purplish, glabrescent; stones 1-seeded. 


Habitat: Darjeeling and the Sikkim Tropical Himalaya, and Khasia 
Mountains, ascending to 4,000 feet (0 to 1,400m.), Assam. Found in waste 
places in Terai and Duars. 


GREWIA LAEVIGATA VaAl. 


Herbaceous portions thinly stellate-hairy. Leaves 34-44 by 1}-1} inches, 
acuminate serrate, tapering at both ends, 3-nerved, nerves pilose beneath, 
secondaries arched; petiole 4} inch. Stipules linear-subulate. Buds ovoid- 
oblong, striated, as long as the petiole. Peduncles 2 or 3 together, 2-3-flowered. 
Bracts linear-subulate. Sepals 34-2 inch, 3-nerved. Petals oblong-lanceolate, 
entire, yellow, half the length of the sepals. Torus glabrous, short. Style 
longer than the stamens. Drupe smooth, 1-4-lobed, the size of a small pea, black 
when rupe; stones 1-celled. 


Habitat : Darjeeling and Sikkim. From Nepal, Tropical Himalaya to the 
Khasia Mountains. Found in Terai up to 2,400 feet (0 to 800m.) 


G. scabrophylla Roxb., easily distinguished by its scabrous irregularly 
serrate, 3-6 by 4 inches often slightly lobed leaves; umballate cymes, ribbed 
flower buds and white flowers; stones 4, 1-seeded. Occasionally met with in 
the Darjeeling and Sikkim foot-hills, Terai up to 500 feet (200m). 


Genus—TRIUMFETTA Linn. 


Herbs or undershrubs, generally more or less covered with stellate hairs. 
Leaves serrate, simple or lobed. Flowers yellowish in dense cymes; sepals 5, 
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oblong, concave; petals 5; stamens 5-35, springing from a fleshy, lobed, glandular 
torus; ovary 2-5-celled, cells 2-ovuled; style filiform, stigma 5-toothed. Capsule 
globose or oblong, spiny or bristly, indehiscent or 3-6-valved. Seeds 1-2 in cach 
cell, pendulous, albuminous; embryo straight, cotyledons flat. 


TRIUMFETTYA PILOSA Roth. 


A bristly undershrub, bristles bulbcus at the base. Upper leaves 3}-4 by 2} 
inches, ovate-lanceolate unequally toothed, lower 3-lobed, stellate-hairy on both 
sides; petiole ? inch, villous. Stipules subulate-aristate, shorter than the 
petiole. Peduncles shorter than the petiole. Flowers ? inch, yellow; sepals 
linear, apiculate; petals oblong-spathulate, scarcely shorter than the sepals, 
ciliate at the base; stamens about 10. Fruit (including the spines) about the 
size of a cherry, globose tomentose covered with long hooked spines, 4-celled, 
8-seeded. 


Habitat: Darjeeling and Sikkim; throughout Tropical India, from Nepal to 
Sikkim in the lower hill forests of Terai almost at sea level. 


TRIUMFETIA RHOMBOIDEA Jacq. 


Herbaceous or suffruticose. Leaves polymorphons ovate rhomboid or cordate, 
3-7-nerved, apex acute or somewhat 3-lobed, serrate, variable in amount and 
quality of pubescence. Flowers } inch, yellow, in dense cymes. Pedicels short. 
Flower-buds oblong, club-shaped, apiculate; sepals oblong, apiculate; petals 
oblong, ciliate at the base; stamens 8-15. Capsule (fruit) the size of a small pea, 
albido-tomentose between the spines, spines hooked, glabrous or ciliated. 


Habitat: Darjceling and Sikkim, throughout tropical and sub-tropical lower 
hill forests of Terai and Duars ascending to 4,000 feet (0-1,400m.) in the East 
Himalaya. Zoochorous, often sticking to hairy animals and dress. 


TRIUMFETTA ANNUA Linn. 


An annual herb. Stem 1-2 feet, with a line of hairs along one side, shifting 
at each joint. Leaves 4-5 by 2-4 inches, ovate acuminate toothed; petiole long. 
Stipules subulate. Peduncles 4 inch, eatra-azillary, 3-flowered. Flowers about 
t inch; petals orange, nearly as long as the apiculate sepals. Stamens 10. Fruit 
globose glabrous the size of a large pea, glaucous, 4-celled; covered with long 
glabrous spines. 
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Habitat: Darjeeling and Sikkim Tropical Himalaya, from Simla to Sikkim: 
the Khasia Mountains, Assam, occurring in the lower hill forests of Terai 
1,500 feet (0-500m.). 


Genus—ECHINOCARPUS Blume. 


Trees. Leaves simple, arch-veined. Peduncles axillary, 1-flowered, solitary 
or tuftod. Sepals 4, imbricate. Petals 4, gashed. Stamens numerous, free, spring- 
ing from a thick disk; anthers linear, opening by a terminal pore. Ovary 3-4- 
celled; cells many-ovuled; style subulate. Capsule coriaceous or woody, prickly 
or setose, 3-4- or by abortion, 1-celled. Seeds solitary few or many, pendulous, 
ovoid, testa bony shining, albumen fleshy; cotyledons broad, flat. 


ECHINOCARPUS STERCULIACEUS Benth. 


A large tree. Stem cylindrical above, rather deeply buttressed below. Bark 
smooth. Leaves 8-10 by 4 inches, ovate or obovate cuspidate downy beneath, 
base rounded or subcordate, minutely serrulate; petiole 2 inches. Peduncles 
tomentose, 1-14 inches. Fruit globose, densely covered with very long subulate 
sharp spines. 


Habitat: Darjeeling and Sikkim Himalaya; extending to Bhutan; occasional 
in the lower hill forests of Terai up to 150 to 2,000 feet (50 to 700m.). 


ECHINOCARPUS TOMENTOSUS Benth. 


A lofty tree, younger portions tomentose. Leaves 6-8 by 3-4 inches, elliptic, 
coriaceous, densely tomentose beneath, acuminate, serrated, base rounded; 
petiole 12 inches, downy, thickened at the apex. Peduncles 13-2 inches, 
tomentose, thickened at the apex. Flowers } inch diameter; sepals 5, ovate, 
pointed; petals oblong, concave, 4-5-toothed at the apex; anthers linear, 
apiculate, filaments pilose. Capsule 1} inches, ovoid, woody, 4-5-valved, valves 
densely covered with short fine bristles. 


Habitat: Darjeeling and Sikkim Himalaya; extending to Bhutan, ascending 
up to 2,000 to 4,000 feet (600 to 1,400m.) in lower hill forests of Tera. 


ECHINOCARPUS DASYCARPUS Benth. 


A huge about 80 to 100 feet tall spreading tree with truncated top and 
markedly buttressed trunk. Leaves 4-5 by 3 inches, oblong or oblanceolate entire 
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or serrulate glabrous on both surfaces, coriaceous, shortly acuminate, base 
tapering, petiole 1 inch, thickened at the apex. Peduncles 13-2 inches, axillary 
or aggregated at the end of the branches. Flowers nearly 1 inch diameter; 
receptacle cushion-shaped, pitted; sepals oval or orbicular; petals broad, lobed; 
anthers oblong, apiculate; overy 4-celled, style longer than the ovary. Capsule 
1 inch, subglobose, 4-5 valved, valves woody. Fruit densely covered with 
short ultimetely deciduous spines. Seeds 3 by }? inch, oval, black, smooth. 


Habitat: Darjeeling and Sikkim Sub-Tropical Himalaya; extending to 
Bhutan, altitude 2,000 to 6,000 feet (600 to 2,000m.). 


One of the commonest and fairly good looking tree in the middle and upper 
hill forests, bark grey brown, rough. 


The systematic position and nomenclature of this genus and of several 
species of this genus require revision and modification. Some taxo- 
nomists sink the genus Echinocarpus to Sloanea, and thus several new combi- 
nation has been made. The present species is considered as Sloanea dasycarpa 
(Benth.) Chatterjee. 


Genus—ELAEOCARPUS Linn. 


Trees. Leaves simple. Flowers usually hermaphrodite, rarely polygamous, 
in axillary racemes; sepals 5, distinct; petals 5, usually laciniate at the apex, 
rarely entire, springing from the outside of a cushion-shaped, often 5-lobed 
torus; stamens usually indefinite, never less than 10, arising from the inside 
of the torus, and more or less aggregated into groups opposite the petals and 
alternating with the glands of the torus; anthers innate, linear, opening by a 
terminal pore; ovary sessile, 2-5-celled, cells 2-many-ovuled; style columnar. 
Drupe with a single bony stone which is 3-5 or by abortion 1-celled. Seeds pen- 
dulous, 1 in each cell, albumen fleshy; cotyledons flat. 


ELAEOCARPUS SERRATUS Linn. 


A tree 30 to 40 feet tall. Leaves 4-5 by 24 inches, elliptic obtuse acuminate, 
crenate-serrate, glabrous, base tapering; petiole 14 inches. Racemes scarcely so 
long as the leaves, ascending. Flower-buds ovoid-conical. Flowers 3 inch 
diameter, white; sepals ovate, speckled, glabrous; petals laciniate halfway 
down, ciliate at the edges; stamens 20-35, anther valves sparingly bearded; 
ovary villous, 3-celled. Drupe the size and form of a small olive, edible; stone 
oblong, pointed, tubercled, pitted, 1-celled. 
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Habitat: Darjeeling, Sikkim, Nepal and other parts of Tropical Himalaya; 
ascending 3,000 teet (900m.). Rather common in Jalpaiguri, Terai and Duars. 


ELAEOCARPUS FLORIBUNDUS Blume. 


A tree. Leaves 4 by 24 inches and upwards, elliptic-oblong, acuminate, 
crenate-serrate, base acute coriaceous, glabrous, acute at both ends, venation 
obscure; petiole 1? inches, thickened at the top. Pedicels pilose. Flower 
4 inch diameter; sepals deltoid-lanceolate; Petals cuneate, cut halfway down, 
lobes fringed; stamens 20, anthers bearded; ovary 3-celled. Drupe ovoid, one 
seeded. Stone pitted. 


Habitat: Darjeeling and Sikkim Terai and Duars, extending to Khasia 
Mountains, Assam, altitude 3,000 to 4,000 feet (900 to 1,400m.). 


ELAEOCARPUS ROBUSTUS Roxb. 


A tree or shrub 15 to 30 feet tall. Young shoots pubescent. Leaves 6-8 by 
24-3 inches, and upwards, ovate, or ovate-oblong acuminate, serrate, glabrous; 
petiole 1-2 inches, old leaves crimson. Racemes shorter than the leaves. 
Flower-buds oblong-ovoid acute. Flowers } inch diameter, white; stamens 50, 
anthers bearded or beardless puberulous; ovary downy. Drupe 1-14 inches, 
ovoid, 3-called, one seeded, rind hard crustaceous yellow; stone furrowed deeply 
pitted. 

Habitat: Darjeeling, Sikkim and other parts of the Eastern Tropical 
Himalaya, ascending up to 2,000 feet (600 to 700m.) in Terai and Duars, 
extending to the Khasia Mountains. 

ELAEOCARPUS CUNEATUS Wight. 


A small tree. Leaves 3 by 14 inches, cwneate-obovate acuminate, glabrous, 
serrulate; petiole 3-3 inch. Racemes shorter than the leaves. Buds conical. 
Petals speckled, glabrous, ciliolate. Stamens 30-40, anthers usually bearded or 
not, on the same specimen. Drupe the size and form of an olive; stone rugose, 
pitted, 3-celled. 

Habitat: Darjeeling, Sikkim Terai, and other parts of the foot-hills of 
tropical Eastern Himalaya. 


ELAEOCARPUS LANCEAEFOLIUS fozb. 


A tree. Leaves 4-6 by 13-2 inches, broad lanceolate serrulate, glabrous, base 
tapering; petiole 4-1 inch. Racemes nearly as long as the leaves; oe 
slender. Flower-buds ovate lanceolate. Flowers about }$ inch diameter; sepals 
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glabrous, lanceolate; petals ciliate at the edges, shorter than the sepals; stamens 
15, anthers spraingly or not at all bearded; ovary 3-celled, downy. Drupe oblong- 
ovoid of the size of a pigeon’s egg. 


Habitat: Darjeeling, Sikkim and _ other parts of sub-Tropical 
Eastern Himalaya, ascending to 6,000 feet; extending to Bhutan, Khasia 
Mountains, altitude 4,000 to 5,000 feet, Assam. 


ELAEOCARPUS SIKKIMENSIS Mast. 


A small or somewhat large tree. Leaves 8 by 3 inches, elliptic acuminate 
crenate-serrate, serratures mucronate, glabrous, old leaves orange red; petiole 2 
inches, thickened at the apex. Racemes erect, half the length of the leaves; 
pedicels thinly pilose. Flower buds ovate-lanceolate. Flowers about } inch 
diameter; sepals lanceolate, pilose; Petals cuneate, slightly silky at the back. 
Disk villous; anthers bearded, ovary 3-celled. Drupe 2 by 1 inch, ellipsoid 
resenbling olive, tubercled, edible, generally eaten by children. 


Habitat: Darjeeling, Sikkim and other parts of sub-Tropical 
Eastern Himalaya ascending to 6,000 feet (2,000m.); extending to Khasia 
Mountains, Assam. 

ELAEOCARPUS ARISTATUS Roxb. 

A somewhat large tree. Leaves 6-10 by 3 inches, cuneate ovate or obovate, 
glabrous, serrate, base tapering; crowded at the ends of branches, petiole 1 
inch, Racemes nearly as long as the leaves. Flower-buds lanceolate, ribbed. 
Flowers greenish white, fragrant; sepals lanceolate, pubescent; petals wedge- 
shaped, deeply fringed; stamens 40-50, anther-tails erect, filaments glabrous; 
ovary villous, 2-celled, cells 10-12-ovuled. Drupe the size, shape and colour 
of a large olive; stone oblong, pointed at both ends, rugose. 


Habitat: Darjeeling and Sikkim Terai (0-500m.) and also in Bhutan extending 
to Assam. Rather rare. 


ELAEDCARPUS RUGOSUS Roxb. 

A rather large tree. Leaves 6-12 by 4 inches, sub-sessile obovate oblong 
serrate, spreading. Racemes shorter. Tlower-buds clongate, conical. Flowers 
1 inch diameter; sepals linear-lanceolate ; petals cuneate, silky, deeply laciniute; 
stamens-30, anther-tails erect; ovary villous 2-celled, cells 8-ovuled; Drupe 
yellow, obovoid; stone oblong, two edged pointed at both ends, tubercled. The 
flowers are generally smaller than those of H. aristatus. 
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Habitat: Found in the lower hill forests of Darjeeling and Sikkim foothills 
ascending to 1,500 feet. 


ELAEOCARPUS VARUNUA Ham. 


A tree with some buttress roots. Leaves 3-7 by 12-3 inches, elliptic 
lanceolate, acuminate serrulate glabrous, base rounded, old leaves crimson. Petiole 
13-3 inches, velvety. Racemes axillary, half the length of the leaves and 
upwards, Flower-buds ovate-lanceolate. Flowers } inch diameter; sepals ovate- 
lanceolate, white, silky; petals oblong fimbriate, downy outside; anthers 
puberulous; ovary villous. 


Habitat: Darjeeling, Sikkim and other parts of Tropical Himalaya, from 
Kumaon to Sikkim, altitude 1,000 to 2,000 feet, (300 to 700m.), extending to 
Assam. This species is rather common in the Sal forest of the Terai and Duars. 


Family LINEAE. 


Herbs or shrubs. Leaves usually alternate, simple, entire rarely crenate- 
serrate; stipules lateral or intrapetiolar or O. Inflorescence various. Flowers 
regular, bisexual; sepals 5, rarely 4, free or connate below, imbricate; petals 
as many, hypogynous or slightly perigynous, usually fugacious, often contorted; 
stamens 4-5 with as many interposed staminodes, or 8-10, rarely more, filaments 
united at the base into a hypogynous or slightly perigynous ring, filiform; 
anthers versatile, 2-celled; glands 5, entire or 2-lobed, usually adnate to the 
stam:nal rng, or obsolete; ovary entire, 3-5-celled; styles 3-5, free or more or 
less connate, stigma terminal; ovules 1 or 2, inserted in the inner angle of the 


cells, anatropous, pendulous. Fruit usually splitting into 3-5 cocci, rarely a 
drupe. Seeds 1-2 in each cell, testa sometimes winged, albumen fleshy or 0; 


embryo nearly as long as the sced, straight, rarely incurved, cotyledons broad, 
rad cle superior. 


Genus—LINUM Linn. 


Herbs, rarely shrubby, below. Leaves narrow, quite entire; stipules O, or 
replaced by glands. Sepals 5, quite entire. Petals 5, contorted, fugacious. Stamens 
5. often alternating with minute staminodcs. Glands opposite the petals, adnate 
to the staminal ring. Ovary 5-celled, cells 2-locellate, 2-ovuled; styles usually 
free, stigmas various; ovules 10, 1 in each locellus. Capsule 5-celled, septicidally 
splitting into 5 simple 2-seeded or 10, 1-seeded cocci. Seeds compressed, albumen 
sparing; embryo straight. 
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LINUM USITATISSIMUM Linn. 

Annual cylindric erect herb. Stems 2-4 fect, often solitary, corymbosely 
branched above. Leaves more or less 3-nerved, linear or lanceolate, 
without stipular glands. Flowers 1 inch diameter, in broad cymes, attractive 
blue; sepals ovate, acuminate, 3-nerved, eglandular, margins ciltate or not; 
petals blue; style quite free; stigmas linear clavate; capsule scarcely exceeding 
the narrowly margined, acuminate sepals. 


Habitat: Widely cultivated chiefly for oil from the seeds throughout India, 
ascending up to 6,000 feet (0-2,000m.) in the Himalaya including Darjeeling 
and Sikkim. 


It is the well-known linseed plant which yields linseed oil and flax (fibre) 
of commerce. The oil cakes are also used as cattle fodder and organic manure. 


Genus—REINWARDTIA Dumort. 


Undershrubs. Leaves alternate, quite entire or crenate-serrate; stipules 
minute, subulate, caducous. Flowers yellow, in axillary in terminal cymose 
fascicles, rarely solitary; sepals 5, quite entire, lanceolate, acuminate; petals 5, 
contorted, fugacious, much longer than the sepals; stamens 5, hypogynous, 
connate below, alternating with as many interposed subulate staminodes; 
glands 2-3, adnate to the staminal ring; ovary 3-5 celled, cells 2-locellate; 
styles 3-4, filiform, free or connate below, stigmas subcapitate; ovules 1 in each 
locullus. Capsule globose, splitting into 6-8 cocci. Seeds reniform. 


REINWARDTIA TRIGYNA Planch. 


A tufted glabrous undershrub, 2-3 feet high, with erect and prostrate rooting 
terete rather stout soft. branches. Leaves 1-3 inches; elliptic-obovate with the tip 
rounded or elliptic and subucute or minutely crenate-serrate narrowed into slender 
petioles, usually rounded and mucronate at the tip, and then quite entire, but 
sometimes acute or even suddenly acuminate, and then minutely crenate-serrate. 
Flowers often 1 inch diameter, bright yellow, but variable in number, size, 
length of pedicel, and of sepals, which are sometimes } inch long; styles 3, 
connate at the base. Capsule shorter than the sepals, the size of a small pea. 


Habitat: Darjeeling, Sikkim and other hilly parts of India, from 
the Punjab castwards to Sikkim ascending from 3,000 to 6,000 feet (1,000 to 
2,000m.), extending to Assam. 
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REINWARDTIA TETRAGYNA Planch. 


Kasily distinguished from the common type of &. trigyna by the much 
larger elliptic-lanceolate acuminate crenate serrate leaves, and 3-4 styles, but 
variable in the former respect. This may be considered as a variety of the R, 
trigyna. 


Habitat: In the same regions as RK. trigyna, but ususally in damper localities, 
Genus—ANISADENIA Wail. 


Perennial herbs. Leaves alternate or somewhat whorled at the top of 
the stem, coriaceous, serrate; stipules intrapetiolar, striate. Flowers in terminal 
spike-like racemes, white or pink; bracts minute, coriaceous, concave, grooved, 
caducous, pedicels at length reflexed; sepals 5, lanceolate, coriaceous, strongly 
nerved, 3 outer with spreading gland-tipped bristles, 2 inner glandular; petals 
5, contorted, fugacious; stamens 5, hypogynous, filaments connate below, 
alternating with interposed staminodes; glands usually 3, adnate to the staminal 
tube, one very large; ovary 3-celled; styles 3, stigmas terminal; ovules 2, 
collateral in each cell. Capsule oblong, membranous, indehiscent, 1-seeded. 
Seed oblong, testa adherent to the thin albumen; embryo straight, green, 
cotyledons plano-convex. 


ANISADENIA SAXATILIS Wall. 


Stem curved at the base, ascending, rather stout, often 1 foot long below the 
foliage, always simple, lower part often creeping. Leaves 2-5 inch approximate, 
spreading, elliptic-lanceolate, acuminate, glabrous glaucous beneath, margin 
quite entire or obscurely waved or crisped, pedicel very short. Raceme 2-5 
inches long, quite simple. Flowers }-} inch diameter, pink; calyx 3 inch long. 
Fruit oblong, | seeded. 


Habitat: Darjccling, Sikkim, Nepal and other parts of the central and 
eastern Temperate Himalaya; ascending to 8,000 feet (2,800m.), extending 
to the Khasia Mountains, altitude 5,000 to 6,000 feet, Assam. 


Genus —MALPIGHIACEAE. 


Trees or shrubs, often climbing. Leaves opposite. quite entire; stipules 
small or ©. Inflorescence axillary or terminal; pedicels articulate, usually 
2-bracteolate. Flowers middling sized or small, white or yellow, more rarely 
red, yellow or blue, hermaphrodite, regular or irregular, Calyx usually 
5-partite; segments inbricate or valvate, 1 or more (never all) furnished with 
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a large gland, rarely eglandular. Petals 5, clawed or not, often fimbriate, 
:mbricate. Disk obscure. Stamens 10, hypogynous or subperigynous, equal or 
1 or more much larger than the others, filaments free or connate below, 
anthers 2-lobed. Ovary 3-celled; styles 1-3, straight or circinate, stigmas 
capitate or punctiform or lateral; ovules solitary in each cell, micropyle supe- 
rior, raphe ventral. Fruit of one or more winged samaras. Seed exalbuminous; 
embryo straight or curved, radicle superior. 


Genus—ASPIDOPTERYS A. Juss. 


Shrubs, usually climbing. Leaves opposite, eglandular, quite entire; 
stipules O. Flowers in simple or compound axillary and terminal panicles; 
peduncles bracteate, jointed at the top, pedicels often minutely 2-bracteolate. 
Flowers small, yellow or white. Calyx short, 5-partite, eglandular. Petals 5, not 
clawed, spreading or reflexed, quite entire. Stamens 10, all perfect, filaments 
connate or distinct at the base. Ovary 3-lobed, lobes flattended at the back, 
sides winged; styles 3, glabrous, stigmas capitate. Fruit of 1-3 samaras; nucleus 
sometimes crested or winged at the back, and surrounded with a broad oblong 
or orbicular wing. Seeds oblong, subterete; embrvo straight, cotyledons 
equal, radicle short. 


ASPIDOPTERYS ROXBURGHIANA A. Juss. 


A slender climber. Leaves 3-4 inches, variable in breadth, ovate or ellaptic- 
ovate acuminate, acute or rounded at the base, undersurface when very young 
slightly pubescent, when old quite glabrous, petiole }-} inch, glabrous 
or pubescent. Panicles effuse, rusty-tomentose. Flowers 4 inch diameter; ovary 
hairy, samara linear oblong. Fruit variable, winged. 


Habitat: Lower hill forests of Darjccling and Sikkim Himalaya extending 


eis and Khasia Mountaing, altitude 1,000 to 5,000 feet (300 to 1,800m.), 
ssain. 


ASPIDOPTERYS NUTANS Hk. f. 


A slender climber, Leaves larger, attaining 10 inches diameter, ovate elliptic 
orbicular with a broad based acumen and often rusty tomentum on the nerves 
and rather thing long hairs between them; upper surface reticulate and rather 
shining; petiole of the larger leaves 2 inches. Samaras 1} by 1 inch, usually 
oblong, sometimes almost orbicular. 
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Habitat : Climber of the lower hiJl forests of Darjeeling and Sikkim Tropical 
Himalaya, altitude 2,000 feet (0-600m.), extending to Assam and Burma. 


Family—GERANIACEAE. 


Herbs, undershrubs, or rarely trees; glabrous or more usually pubescent 
and glandular. Leaves opposite or alternate, usually 2-stipulate. Peduncles 
usually solitary and axillary, l-or more-flowered. Flowers umbelled cymose or 
racemose, usually showy, hermaphrodite, regular or irregular; sepals 5, rarely 
4 or 2, free or united to the middle, imbricate or rarely valvate, the posticuous 
sometimes spurred; petals as many as the sepals or fewer by suppression, or O, 
hypogynous or subperigynous, variously imbricated, rarely contorted; torus 
scarcely expanded into a disk with 5 glands alternating with the petals, or 
without glands, raised in the centre into a beak, rarely flat; stamens as many 
as or double or treble the sepals, or fewer by suppression; filaments filiform 
or dilated, or connate into a ring; anthers 2-celled, cells parallel, opening 
lengthwise; ovary 3-5-lobed, 3-5-celled, rarely 2-lobed, of 3-5 carpels united 
with the axis as far as the insertion of the ovules, sometimes lengthened into a 
beak-bearing style, or styles which are free or more or less united, stigmas 
capitate linear or ligulate; ovules 1 or 2 or rarely more, horizontal or pendulous 
or ascending. Fruit capsular, 3-5-lobed, lobes 1-seeded often separating from 
the axis speticidal or loculicidal rarely berried. Seeds pendulous or horizontal, 
albumen O or scanty or fleshy; embryo straight or curved, cotyledons flat 
convex or variously folded foliaceous or thick or fleshy, radicle either short and 
near the hilum or longer and inflected or incumbent on the cotyledons. 


Genus—GERANIUM Linn. 


Herbs or undershrubs. Leaves opposite or alternate, stipulate. Peduncles 
axillary, bracteate, 1-2-flowered, or pedicels umbelled. Flowers regwar; sepals 
5, imbricate; petals 5, hypogynous, imbricate, alteranating with 5 glands; 
stamens 10, usually all anther-bearing, rarely 5 without anthers, free or shortly 
monodelphous; ovary 5-lobed, 5-celled, beaked; styles 5, stigmatose longitu- 
dinally, ovules superposed. Capsule 5-lobed, 5-celled, cells 1-seeded, carpels 
usually dehiscent ventrally, often separating septifragally from the axis, their 
beaks elastically coiling upwards from the base to the apex of the axis. Seeds 
with scanty albumen or O; embryo with the cotyledons induplicate or convolute 


incumbent, 
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GERANIUM REFRACTUM Edgew. and Hk. f. 


A tall stout branched glandular hairy herb. Stem 2-4 feet, erect. Leaves 
3 inches diameter, 4-7partite, segments obtuse deeply lobed and cut, shortly 
pubescent on both surfaces; lower petioles long; stipules } inch, broadly oblong, 
ovate or obtuse. Peduncle and refracted pedicels long, clothed with spreading 
hairs. Bracts linear very slender. Sepals 4 inch, membranous, glandular hairy, 
margins broad, shortly awned awn stout. Petals twice as long as the sepals, 
reflected, linear-oblong, obtuse, white, 5-nerved, villous on each side at the 
base. Filaments gradually narrowed upwards. Ovary tomentose. 


Habitat: Sub-alpine Darjeeling and Sikkim Himalaya; Thangu, altitude 
12,000 to 13,000 feet, (3,200 to 4,000m.). 


GERANIUM COLLINUM M. Breb. 


Tibetan form of this species, is a short hoary-pubescent or glandular herb, 
with many subsimple flowering stems, 6-10 inches high, orbicular (not angled) 
leaves, with obtusely cut often slender lobes, slender peduncles and pedicels, and 
large flowers. 


Habitat: Western Tibet, Zanskar, Piti, and Kunawer, altitude 12,000 to 
14,000 feet, Kashmir, Nepal, Garhwal, 9,000 to 11,000 feet, (2,500 to 3,800 m.), 
inner valleys of Sikkim Himalaya; rather rare. 


GERANIUM WALLICHIANUM Sweet. 


More or less pilose hoary or villous with spreading or reflexed hairs, 
which are rarely glandular. Leaves 3-4 inches broad, orbicular 5-7 lobed 
segments cuneate obtusely 3-5 lobed acutely cut; stipules 3-1 inch long, large 
solitary ovate acute very broad. Bracts usually 4, linear-oblong, 4 inch long, 
obtuse, acute or acuminate. Flowers 14-2 inches diameter; sepals shortly 
awned; petals obovate, retuse; filaments suddenly dilated ciliate at the base. 


Carpels pilose. Seeds smooth. 


Habitat: Darjeeling and Sikkim Temperate to Sub-alpine Himalaya, 
altitude 7,000 to 11,000 feet, (2,000 to 3,200m.), from Nepal to Sikkim. 


GERANIUM GREVILLEANUM Wall. 


A tall branched robust herb. It is distinguished by the bifid or bipartite 
stipules and very villous filaments; it varies much in pubescence and 
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glandular often reflexed hairs, being sometimes almost villous or velvety. Leaves 
d-gonal, 5-7 lobed below the middle, segments rhomboid, acute acuminate incised. 
Stipules bifid in pairs, ovate acuminate. Peduncles and pedicels slender, clothed 
with spreading glandular hairs; bracts linear, slender. Flowers 1-14 inches 
diameter. Petals obovate, tip rounded or retuse, hairy at the base, rose-coloured, 
or very pale with a purplish eye (in Sikkim specimens). Filaments gradually 
narrowed upwards, villous with long hairs. Carpels pilose. Seeds smooth. 


Habitat: Darjeeling and Sikkim Tempcrate Himalaya, altitude 8,000 to 
11,000 feet, (2,500 to 3,200m.) from Kumaon to Sikkim. 


GERANIUM NEPALENSE Sweet. 


A rather slender diffuse much branched herb; branches sometimes rooting 
eglandular more or less clothed with spreading or reflexed hairs. Leaves 14-24 
inches diameter, opposite, spreading, 5-gonal deeply 5-lobed or partite upper 
sessile segments rhomboid incised; stipules subulate lanceolate. Peduncles 
usually slender, sometimes 1-flowered very variable in length, spread- 
ing, reflexed after flowering. Flowers 4-3 fid inch diameter, pink or purple; 
sepals shortly awned, usually silky. Carpels hairy. Seed shining, smooth. 


Habitat: Throughout Darjeeling and Sikkim Temperate Himalayas, 
altitude 5,000 to 9,000 fect (2,500 to 3,000m.), extending to the Khasia hills, 
Assam. 


GERANIUM POLYANTHES Ldegw. 


A very singular sparingly hairy slender species, with subsimple stems 6-10 
inches high, bearing clusters of flowers amongst the uppermost involuere-like leaves. 
Flowering-stems naked below, simple or wmbellutely branched about the middle. 
Leaves 14-2 inches diamcter, orbicular-reniform 7-9 purtite or lobed segments 
cuneate obtuse 3-7 fid, more or less pilose; petiole of radical very long, upper 
sessile and crowded under the pedicels; stipules variable, ovate acuminate or 
subulate-lanceolate. Umbels 3-10-flowered; pedicels }-1 inch. glandular -hairy, 
as are the sepals. Flowers }-2 inch diameter, dark-purple, sepals shortly awned, 
flaments ciliate. Fruit erect, 1 inch long. Carpels laterally compressed, keeled 
strongly reticulate, glabrous; beaks slender; styles very short. Seeds smooth. 
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Habitat: Darjeeling, Sikkim and other parts of Tempcrate Himalaya, 
from Kumaon to the inner valleys of Sikkim, altitude 9,000 to 12,000 feet 


(2,800 to 3,000m.), in grassy places. 
Genus*—OXALIS Linn. 


Acid herbs, rarely shrubby. Leaves radical or alternate, stipulate or exsti- 
pulate, compound, usually 3-foliolate. Flowers on axillary 1 or more-flowered 
peduncles, regular; sepals 5, imbricate; petals 5, hypogynous, contorted; glands 
of the disk O; stamens 10, free or united at the base, all anther-bearing; ovary 
5-lobed, 5-celled; styles 5, distinct, stigma terminal capitate 2-fid or laciniate; 
ovules ] or more in each cell. Capsule with loculicidal dehiscence, valves persis- 
tent to the axis. Seeds with an outer fleshy coat which bursts elastically, testa 
crustaceous, albumen fleshy; embryo straight. 


OXALIS CORNICULATA Linn. 


A very variable appresscd-pubescent diffuse creeping 3-foliated herb, a weed 
abundant in cultivated places. Leaves long-petioled; leaflets obcordate; stipules 
adnate to the petiole. Flowers subumbellate; sepals obtuse, bracts setaceous; 
petals notched, yellow, obcordate. Fruiting-pedicels depressed. Capsule 
tomentose, subcylindric, cells many-seeded. Seeds transversely ribbed. 


Habitat: Darjeeling, Sikkim and throughout the warmer parts of India 
and Ceylon, ascending the Himalaya to 7,000 feet (0-2,500m.). This species 
is abundant in shady waste and grassy places. It is fairly common in the lower 
hill slopes along with other ground vegetation. 


The plant is of medicinal value and is efficacious in dysentery with 
prolapses of the rectum. The juice of the leaf is cour, it increases apetite too 
and good for digestion of dyspeptic patients. The fresh juice is used to relieve 
Intoxication from Datura. 


OXALIS ACETOSELLA Linn. 


_ Stemless pilose creeping sealy herb. Leaves all radical 3-Foliate; petioles 3-6 
inches; leaflets 1.2 inch, obcordate, often purple beneath; stipules membranous. 


—_—_ 

*Those interested in this genus may consult with advantage the paper 
The species of Oxalis now wild in India’’, by C. C. Calder; Rec. Bot. Survey 
of India, Vol. VI, No. 8., 1918. Oxalis latifolia H. Bek. recorded by calder. 
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Peduncle axillary, slender, 1-floweed, 2-bracteolate about the middle. Flowers 
3-3? inch diameter; sepals oblong; petals obovate, white or pale-rose, veined with 
purple, erose cohering above the claw. Capsule erect, cells 2-3 seeded. Seeds 
longitudinally ribbed. 


Habitat: Darjeeling, Sikkim and other parts of Temperate Himalaya, 
from Kashmir, altitude 8,000 feet, to Sikkim, altitude 8,000 to 12,000 feet 
(2,500 to 3,800m.). Fairly commen in shady waste places and grassy slopes—a 
pretty herb. 


OXALIS GRIEFITHII Edgew. and Hook. f. 
Very similar to O. acetosella, but the whole plant pilose or villous and 
more hatry; leaflets triangular, retuse and stipules small, ovate lanceolate; flowers 
with white petals. 


Habitat: Temperate Darjeeling, Sikkim and other parts of Eastern 
Himalaya; extending to Bhotan, in woods, altitude 8,000 to 10,000 feet 
(2,500 to 3,000m.); Khasia Mountains, altitude 5,000 to 7,000 feet, Assam. 


Genus*—IMPATIENS Linn. 

Herbs, rarely shrubby at the base. Leaves cpposite or alternate, in some 
whorled, in others al] radical, simple, exstipulate, or with stipular glands at 
the base of the petiole. Flowers in scapes, or in axillary or terminal 1-2-many 
-flowered peduncles, irregular, resupinate; sepals 3 rarely 5, imbricate; 2 anterior 
when present minute; 2 lateral small, flat, usually green; posterior (anterior 
in flower) large, petaloid, produced into a hollow spur or sac; petals 3 (or 5); 
anterior (outer in bud) large; lateral 2-lobed (or 2 connate); stamens 5, filaments 
short, broad; anthers cohering; Disk O; ovary oblong, 5-celled; stigma sessile, 
5-toothed; ovules many, l-seriate in each cell. Capsule loculicidal; valves 5, 
elastically springing away frcm a placentifercus axis, and the sceds thrown 
out, dehiscence is septifragal and is started by a touch when the fruit is ripe. 
Seeds smooth or tubercled, glabrous or hairy, albumen 0; embryo straight. 


*Those intcrested in this genus may consult, for detailed monographic 
study, the paper on “An Epitome of the British Indian species of Impatiens,” 
by Sir J. D. Hooker: Rec. Bot. Survey of India, Vol. IJV. Nos. 14, 
1904-1905. Hocker’s conspectus of sections and keys in F, B. I. Vol. L, 
pp. 440-482, 1875, should also be referred to. T'ropaeolum majus— ‘Indian 
cress’’—an ornamental petiole climbing garden plant. 
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This is one of the largest genera of the Sikkim Himalayan beautiful flower- 
ing herbs. This plant adorns the hill slopes all over with spots of lovely 
colours of all shades during the rains and after up to the end of autumn. 


IMPATIENS TRILOBATA Coleb. 


A very variable tall alternately brenched almost glabrous beautiful her- 
boceous species, 1-2 feet high. Leaves membranous, sparsely hairy above, lower 
9.5 inches usually long-petioled ovate or elliptic-lanceolate long-acuminate 
crenate-serrate the upper more often sessile lanceolate or oblong-lanceolate, all 
often ciliate towards the base; stipules usually of large tufts of soft cilia. 
Peduncles very slender, horizontal shorter than the leaves; bracts minute 
or 0. Flowers 2-5, large 3-2 inch from base of lip to tip of standard, which 
is horned at the back, bright violet-purple; sepals minute sub-setaceous; wings 
2-lobed, but not deeply, notched on the inner margin, lobes rounded-oblong, 
sometimes elongate; lip very variable, saccate sometimes conoid and produced 
into a slender curved spur, at others obtuse, abruptly spurred, or gibbous above 
the spur. Capsule and seeds as in I. tripetala. 


Habitat: Tropical Darjeeling and Sikkim Himalaya, altitude 2,000 to 4,000 
feet (500 to 1,200m.), and the Khasia Mountains, altitude 3,000 to 5,000 feet; 
Assam, 


IMPATIENS CHINENSIS Linn. 


A very variable and beautiful plant. Stem 4-16 inches, angled glabrous 
erect from a rooting prostrate base. Leaves } to nearly 4 inches, all opposite 
sub-sessile, linear oblong or obovate serrate, linear-oblong obovate or almost 
rounded, sharply serrate, acute or obtuse, base acute rounded or subcordate, 
glabrous or sparsely hairy, rather thick, glaucous beneath, basal serratures 
often setaceous; stipules subulate, setaceous gland-tipped, recurved. Pedicels 
shorter or longer than the Icaves, solitary or fascicled, fruiting deflexed. 
Flowers 4-1 inch diameter, rose-purple or white; perianth lincar flat; standard 
orbicular, wings semi-oborate entire base auricled; lip bout-shaped. Capsule }-% 
inch, elliptic, turgid in the middle. Seeds many, shcrtly cblong, smooth, nearly 
black, shining. ; 


Habitat: Darjeeling and Sikkim to Bhutan in shady hill slopes and grassy 
Places or fields, altitude 3,000 to 8,000 fect (1,500 to 2,800m.); extend- 
ing to the Khasia Mountains, altitude 3,000 to 5,000 feet; Assam. 
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IMPATIENS FLAVIDA H. f. and 7, 


A branched erect quite glabrous annual, not easily distinguished in a 
dried state from states of J. trilobata, except by the leaves being more 
constantly quite glabrous above, the stipules being obsolete, and the leaves not 
ciliate towards the base. Leaves ternately whorled ail long pettoled ovate 
lanceolate minutely serrulated. Peduncles often opposite and usually erect; bracts 
apparently always recurved. Flowers 2-4 sub-umbellate, 2 inch from the base of 
the lip to the tip of the standard, dirty gamboge-yellow; spur thick, hooked; 
wings with a rounded lobes, the terminal purplish. 


Habitat: Darjeeling and Sikkim foot-hills, in woods; extending to Mishmi 
Mountains, Upper Assam. 


IMPATIENS BALSAMINA Linn. 


The common garden Balsam is a very variable plant in habit, pubescence, 
size and colour of flower, breadth of leaf, shape of lip, and length of spur. Leaves 
petioled, narrow-lanceolate, acuminate, deeply serrate; petiole glandular. Flowers 
rose coloured, standard orbicular retuse, wings broad, lateral lobes rounded, lip 
small conoid, spur incurved. Capsule 4-} inch, ellipsoid, narrowed at both 
ends, densely tomentose or woolly. Seeds globose; testa black, opaque, 
tubercled. 


Habitat: Darjeeling and Sikkim foot-hills and Terai in shady moist areas 
along the fringe of the forest, widely cultivated. Throughout tropical and 
subtropical India and Ceylon. Commonly cultivated for ornamental purpose. 
The plant produces single or double flowers which has been much improved 
by horticulturist. It is generally a rainweather garden flower. There are 
about half-a-dozen or more varieties, according to different ecological 
conditions. 


IMPATIENS BICORNUTA Wall. 


A tall, leafy, much-branched annual; stem stout, glabrous succulent. Leaves 
3-6 inches, elliptic or elliptic-lanceolate crenate caudate-acuminate, membranous, 
with sometimes a few scattered hairs on the upper surface, crenate, bristles 0 
or basal; petiole 1-3 inches, often with prominent basal stipular glands. 
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Peduncles 2-4 inches, rather stout, erect; racemes subterminal interrupted 
many-flowered; bracts whorled, ovate, with long prominent glandular tips; 
pedicels 3-1] inch, slender. Flowers 3-1 inch long from tip of lip to that of 
orbicular standard; buds 2-horned by the spur and projecting glandular 
herbaceous and of the lip, which is large, broad, and remarkably incurved; 
wings with small lateral lobes and narrow terminal ones, wings caudate lip 
horned at the tip produced downward into a broad conoid or oblong incurved sac, 
spur short hooked or incurved. Capsule 1} inches, cylindric smooth, shining. 
Seeds 8-10, subeylindric. 


Habitat: Darjeeling and Sikkim and also Central and Western tcmperate 
Himalaya; Nepal, Garhwal, ascending to 0-1,500 feet (0-500m.). 


IMPATIENS PULCHRA 4d. f. and T. 


Stem 4-10 inches, simple, stout, erect, nodose at the scars, rarely divided. 
Leaves 2-4 inches, elliptic lanceolate acuminate serrate, glabrous on both 
surfaces, rather coriaceous, not or rarely ciliate; petiole stout, naked. Peduncles 
1-2 inches, few, stout, erect, 1-2 flowered pedicels often as stout and as 
long. Flowers 2 inches long from the tip of the spur to that of the standard, 
pale rose-coloured or straw-coloured, streaked with red; sepals 4 inch, green, 
acute; standard winged at the back, terminal lobe of wing semi-ovate obtuse; 
lip very large, funnel-shaped narrowed into the stout hooked spur; spur sometimes 
spiral. Capsule 4-3 inch, erect, narrowly cllipsoid-oblong, glabrous, subacute. 
Seeds many. 


Habitat: Shaded woods in the subtropical and temperate regions of Eastern 
Nepal to Darjeeling and Sikkim hills and the Khasia Mountains, altitude 
4,000 to 5,000 fect (1,000 to 1,800m.). 


IMPATIENS FIMBRIATA Hook. 


Stem 1-2 feet, simple or branched, succulent. Leaves 2-5 inches, ovate 
lanceolate acuminate sub-serrulate, opposite alternate and whorled sometimes 
on the same specimen, flaccid, ciliate or not at the base; petiole }-2 inches; 
stipules 0. Peduncle 2-6 inches, long erect, strict, absolutely terminal in all 
the specimens, with sometimes an axillary one, naked. Raceme }-2 inches, 
oblong or globose, very dense and covered with crinite-green slender 
recurved bracts, which are 3-4 inch long, clothed with long pink hairs and 
conceal the bases of the capillary pedicels. Flowers rose-purple. 2 inch diameter; 
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sepals small, lanceolate; standard small, ovate, with a recurved point; laterai 
wing-lobes small, rounded, terminal semi-ovate large broad clawed: lip beat- 
shaped; spur }# inch, very long, slender, incurved. Capsule 4 inch, ellipsoid, 
acute at both ends, turgid, glabrous. Seeds few, obovate, compressed, very 
hairy. 


Habitat: Marshes and in the wet places in Darjeeling and Sikkim hills, 
altitude 4,000 to 6,000 feet (1,000 to 2,800 m.), abundant. 


IMPATIENS SULCATA Wall. 


A gigantic annual herb, said to attain 15 feet in height, stem stout erect 
grooved quite glabrous. Leaves usually opposite and whorled elliptic-ovate or 
lanceolate coarsely crenate-serrate; stipules pulvinate. Flowers many wumbelled 
or racemed. Capsule elongate horizontal. 


Habitat: Darjeeling and Sikkim and other parts of Temperate and sub- 
alpine Himalaya, altitude 7,000 to 12,000 feet (2,500 to 4,000m.) from 
Marri to Sikkim Himalaya. 


IMPATIENS TRIPETALA Roxb. 


A tall glabrous branched stout annual. Stem stout, succulent, 14-2 feet, 
swollen at the nodes, simple or with opposite branches. Leaves 2-8 inches 
exclusive of the petiole, which is often 5 inches membranous, ovate or elliptic- 
lanceolate, crenulate, acuminate, glabrous or sparsely pubescent above, nerves 
very numerous, lower crenatures often with bristles. Pedicels 3-1 inch glabrous, 
bracteate at the base when fascicled on a short peduncle. Flowers red or purple. 
14 inches from the base of the lip to the tip of the standard, glabrous or pubes- 
cent; sepals very small for the size of the flower, subulate, falcate, standard 
obovate, galeate (helmet-shaped ); wings with two suborbicular lobes; lip rounded 
at the base, deeply saccate suddenly narrowed into a spur. Capsule }-3? inch 
ellipsoid, quite glabrous. Seeds many, pyriform, testa rough opaque. 


Habitat: Darjeeling and Sikkim, Tropical Himalaya, altitude 2,000 to 
5,000 feet (500 to 1,800m.), extending to Bhutan, Duphla Hills, Assam, 
Silhet, and Khasia Mountains, altitude 0-3,000 feet. 


IMPATIENS PUBERULA DC. 


Slender, erect, leafy pubescent herb. Stem 2-3 feet sparingly branched, 
pubescent above. Leaves 1-3 inches, petioled, elliptic-lanceolate, crenate acuminate 
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eglandular, membranous, usually pubescent on both surfaces; petiole rather short; 
stipules O. Pedicels 1-14 inches pubescent, slender, sub-terminal, 1-flowered, 
usually confined to the uppermost axils; bracts subulate, basal, or O. Flowers 
flat 1-14 inches from the standard to the wings, pubescent violet; sepals broad 
ovate acuminate; standard almost as large as the two wings, and, like them, 
of a deep violet colour, orbicular, notched, dorsally winged, wings of 2 sessile lobes, 
lateral smaller rounded; lip conoidal rather small; spur } inch, incurred. Capsule 
linch glabrous. 


Habitat: Temperate regions, fairly common in the Darjeeling, Sikkim 
and Nepal Himalaya, altitude 5,000 to 6,000 feet (1,600 to 2,000m.). 


IMPATIENS ARGUTA JH. f. and T. 


Slender, erect, glabrous or sparsely pubescent, much branched herb. Leaves 
ovate or lanceolate sharply serrate, often ciliate at the base, petiole usually glandular. 
Peduncle very short 1-2-flowered, bracts setaceous twisted or O. Flower large; 
sepals ovate-cordate, standard orbicular spurred behind, terminal lobe of wings 
very long pendulous, lip elongate saccate, spur short stout incurved, not spiral. 


Habitat: Common in shaded woods of the Darjeeling and Sikkim Himalaya, 
altitude 5,000 to 7,000 feet (1,600 to 3,100m.); extending to Bhutan, Khasia 
Mountains, altitude 3,000 to 6,000 feet, Assam. 


IMPATIENS JURPIA Ham. 


A tall shrubby branched herb. Stem 5-8 feet stout and woody below; 
branches glabrous or pubescent. Leaves 3-10 inches, long-petioled elliptic- 
lanceolate, caudate-ccuminate, often obligue crenate, very membranous, many- 
nerved, with scattered hairs above, often red beneath, often ciliate towards the 
base; nerves numberous, slender, petiole usually long and slender, often 
glandular. Peduncles long 1-3 flowered, 2-4 inches slender; bracts subulate; 
pedicels 3-1 inch. Flowers nearly 2 inches from the spur to the tip of the 
standard, white or pale straw-coloured or orange-red; standard obcordate, 
with a long dorsal spur sometimes } inch long, at others, obsolete; wings small, 
lateral lobes rounded, included, terminal exserted, twice as large, notched at 
the tip or not, with an inflexed auricle on the inner margin; lip very large and 
broad, saccate usually rounded at the base; spur short, stout, incurved obtuse. 
Capsule 1-13 inches narrow-linear, clavate, acute, glabrous. Seeds many, small 
Opaque, suborbicular, tubercled. 
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Habitot: Grows frequently in shaded woods of the temperate and subtropical 
Himalaya from Nepal to Darjeeling, Sikkim and Bhutan hills extending 
to the Khasia Moutains, altitude 3,000 to 5,000 feet (800 to 1,600m.) 


IMPATIENS DISCOLOR Wail. 


Glabrous, or pubescent on the leaves above. Stem 3-5 feet, decumbent and 
rooting at the base. Leaves membranous, petioled, ovate or lanceolate acuminate, 
crenate, crenatures coarse, with a bristle in the sinus; nerves many; petiole 
variable, naked. Peduncle and pedicels together 1-2 inches very slender, short, 
axillary, 1-3 flowered; bracts 1/12 inch, broad ovate gland-tipped. Scattered. 
Flowers 14-2 inches, violet-blue with a pink-purple veined very large lip; standard 
small, orbicular spurred at the back, wings as in J. arguta, and spirifer, 
terminal lobe of wing large pendulous but differs wholly in the fruit, lip very 
large deep conoidal narrowed into a short stout involute spur. Capsule % inch 
slender, clavate and acuminate beyond the middle, the lower portion being 
seedless. Seeds unripe. 


Habitat: Fairly common in the temperate Nepal to Darjeeling and Sikkim 
Himalaya, altitude 6,000 to 8,000 feet, (1,200 to 2,700m.). 


IMPATIENS SPIRIFER JH. f. and T. 


Stem 8-10 inches slender, sparingly branched. Leaves membranous, 1-3 inches, 
long-petioled, ovate-lanceolate, caudate-acuminate loosely crenate upper sessile, 
narrowed into the slender cylindrical petiole, apiculate in the crenatures. 
Stipules setose. Peduncles sometimes 2 and connate at the base, ebracteate, very 
slender, shorter or longer than the leaves. Flowers 14 inches from the spur to 
the tip of the apiculate standard; wings violct-purple, the terminal lobe 
sometimes J} inch long, elliptic-oblong, pendulous; lip deeply conoidal, sub- 
campanulate inflated, narrowed into the spiral spur, pale rose-coloured streaked 
with purple. Capsule 1 inch very slender. Seeds small, globose, puberulous. A 
lovely plant, closely allied to J. arguta, but the flowers are almost invariably 
solitary, and it wants the curious united bracts. 


Habitat: Temperate and subtropical woods of Darjeeling and the Sikkim 
Himalaya, altitude 4,000 to 7,000 feet, (1,500 to 2,200m.). 


IMPATIENS SCABRIDA Jc. 


Robust, often much branched, 3-5 feet rarely quite glabrous. Leaves 9.6 inches, 
ovate-lanceolate acuminate serrate, sessible or narrowed into the naked petiole. 
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Stipular of two large giands Flowers 1 inch, golden-yellow, spotted with red, 
sometimes panicled, generally in several axils; peduncle 1-2 inches, 2-6 flowered, 
pedicels as long; standard cordate at the base; lip conoidal, lateral lobe of wings 
short rounded, terminal much smaller, oblong, orbicular spurred behind, spur 
incurved. Capsule 1-2 inches, slender, straight ribbed, glabrous or puberulous. 
Seeds l-seriate, oblong, scarely tubercled. 


Habitat: Rather common in shady woods of the Temperate Himalaya, all 
over Darjeeling and Sikkim, extending to Bhutan Hills, altitude 6,000 to 
10,000 feet (1,800 to 3,200m.). A very attractive plant for its beautiful flowers 
often noticed in the rains on hillsides. 


IMPETIENS LONGIPES @nh. f. and T. 


A very distinct quite glabrous plant, 3-4 feet. Stem sub-tetragonous with 
scattered uniform leaves and long axillary sub-horizontal peduncles, 2-5 inches 
long. Stipules O. Leaves 3-5 inches, membranous, petioled, elliptic lanceolate 
coudate acuminate crenate rather falcate; petiole }-} inch. Raceme 3-5 flowered 
peduncle arcuate. Flowers loosely racemed, pale yellow, unspotted; buds rounded 
at the apex. Sepals sometimes 2-4, ovate-lanceolate; lateral wing-lobe rounded, 
terminal 1 inch, long narrow broadly subulate; standard orbicular apiculate, 
lip trumpet-shaped, spur slender hooked. Capsule not seen. 


Habitat: Fairly common on the hill-slopes near waterfalls all over Temperate 
Darjeeling and Sikkim Himalaya, altitude 8,000 to 10,000 feet (2,500 to 
3,000m.). 


IMPATIENS CATHCARTII Hook. f. 


A large ramous erect shrubby species, nearest allied to I loevigata in foliage 
and habit. Leaves petioled elliptic or elliptic lanceolate, accuminate crenate, but 
differing in the long very stout peduncled racemes, 3-7 inches long, smaller bracts, 
larger pink flowers 2-24 inches long, with bright rose-coloured spur and orbicular 
or gibbous standard; in the red (not green) sepals, wing short 2-lobed and 
more saccate lip with short incurved spur. 


Habitat: Not infrequent in the shaded forests in Darjeeling the Sikkim 
Himalaya, altitude 3,000 to 5,000 feet (800 to 2,500m.). 
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IMPATIENS RADIATA AHook f. 


A tall quite glabrous much branched large leafy species, 3-5 feet with 
copius inflorescence. Leaves 3-5 inches, often fascicled towards the top of the 
stem, long-petioled elliptic-orate or lanceolate accuminate crenate, crenatures 
large, bristles basal; petiole 3-3 inches with two large stipuliform glands at the 
base. Peduncles 3-8 inches, corymbosely crowded, strict, stiff, with 2-5 whorls 
of stiff spreading pedicels 3-2 inches long; bracts whorled, 3-4 inch, ovate, with 
long stout glandular points. Flowers 4 inch including the spur, yellow or purplish, 
bud rounded at the top; sepals lanceolate, with long points like the bracts; 
standard neither winged, keeled nor spurred; spur straight with a swollen tip, 
much shorter than the pedicel; lip conical ending in a short straight spur. 
Capsule #-1 inch, strict, rarely inclined, usually in a line with the pedicel, 
linear, hardly at all clavate, glabrous. Seeds between obovoid and oblong, small 
and smooth or nearly so, apiculate at the hilum. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 6,000 to 12,000 feet 
(1,800 to 4,000m.); extending to the Khasia Mountains, altitude 5,000 to 7,000 
feet. This species is often noticed here and there in the temperate and subalpine 
region. 


IMPATIENS RACEMOSA DC. 


Erect quite glabrous slender herb. Stem 2-3 feet high, sometimes glandular 
above. Leaves 3-9 inches, membranous, petioled, elliptic ovate or lanceolate 
acuminate crenate, crenatures with a bristle in the sinus or near it; petiole 3-2 
inches, slender, naked or with 2 sessile or pedicelled stipular glands at the base. 
Recemes usually exceeding the leaves not interrupted, lax, 6-10-flowered; bracts 
ovate, with stout glandular points; pedicels slender. Flowers small (4-3 inch), 
yellow; sepals very variable, ovate or oblong, with points like the bract 
standard not spurred or winged; wings narrow, pendulous, lateral lobes 
orbicular, terminal broadly strap-shaped, obtuse, with a basal rounded auricle 
externally, a slender almost filiform process, with a glandular tip, descends from 
the inner margin of each wing into the spur, lip boat-shaped with a curved 
spur equalling the pedicel. Capsule 4-3? inch, linear-clavate, acuminate, 
glabrous. Seeds large, oblong, compressed, rugose. 


Habitat: Temperate Himalaya; from Simla, altitude 5,000 to 7,000 feet, ta 
Darjeeling and Sikkim, altitude 6,000 to 12,000 feet (1,800 to 4,000m.). 
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IMPETIENS ROYLEI Walp. 


A handsome often gigantic species, 4-10, feet, with the stem as thick as the 
thumb, glabrous fleshy. Leaves usually opposite and whorled, lanceolate or 
ovate-lanceolate sharply serrate, very variable as to disposition, size, breadth, 
petiole and cutting of the margin, base rounded or acute; stipules of stout 
gland-tipped setae. Peduncles 2-5 inches, sub-terminal, stout, straight, erect; 
bracts ovate-lanceolate, acuminate. Flowers many umbelled racemed usually 
pale red-purple, sometimes white; sepals %-} inch, green; standard 2obed 
wings broad; lip saccate, very obtuse. Capsule }-} inch, clavate, or much 
narrowed towards the base, top abruptly beaked, glabrous, usually drooping, 
very turgid in the middle. Seeds large, broadly obovoid, testa opaque, spongy. 


Habitat: Temperate Western Himalaya; common from Nepal to Marri, 
oceasionaly occurring Darjeeling and the Sikkim Himalaya, altitude 6,000 
to 8,000 feet (1,800 to 2,600m._). 


IMPATIENS URTICIFOLIA Wail. 


Simple or sparingly branched glabrous herb. Stem 2-3 feet, usually 
slender, and hardly branched. Leaves 4-6 inches, upper sessile, membranous, 
eliptic-ovate or cordate acuminate, coarsely crenate, tips long and quite entire; 
nerves many spreading, very slender; crenatures with subbasal bristles; petiole 
1-3 inches; stipular glands sessile or pedicelled or O. Peduncles 2-5 inches, 3-5 
flowered usually axillary, sometimes subterminal and clustered, always 
very slender, horizontal, and more or less arched; divided, as it were, 
at the top into 3-5 filiform pedicels, which, as well as the 
bracts (nearly } inch), are very slender, and do not spread. Flowers large yellow 
or white or pale, purple with red streaks, in the Sikkim specimen, 2 inch 
diameter; sepals oblique, orbicular, 2-lobed long-pointed; standard ovate 
obscurely keeled; wings with broad lateral lobes and elongate oblong terminal 
ones; spur almost as broad as deep, apiculate, base contracted but rounded, 
spur stout, obtuse, incurved or hooked; lip shortly saccate. Capsule 1 inch, 
inclined, linear, acuminate, glabrous. Seeds unripe. 


Habitat: A fairly common balsam in the hi!) slopes and other places of the 
temperate Himalaya, from Nepal to Darjeeling and Sikkim, altitude 10,000 
to 12,000 feet (3,000 to 4,000m.). 


This upper temperate and subalpine and alpine species with its purple 
flowers is generally scen in shady crevices of rocks and moist places. 
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IMPATIENS CYMBIFERA Hook. f. 


A slender branched quite glabrous herb. Stem 2-3 feet, green with pale red- 
purple blotches; branches slender. Leaves 4-8 inches, petioled, elliptic-ovate or 
lanceolate caudate acuminate sharply crenate serrate membranous, tip quite 
entire, crenatures or serratures very shallow, with a terminal or subterminal 
bristle; nerves many, arched, slender; petiole 4-3 inch, winged; stipular glands 
sessile. Penduncles 14-3 inches, 1-4 flowered, spreading, capillary; bracts } inch, 
caducous boat-shaped with long points; pedicels divaricating. Flowers 1-1} inch 
long, pale lilac spotted with red; sepals nearly as long as the standard, acumi- 
nate, green on one (the upper) side of the midrib, lilac on the other; standard 
orbicular gibbous behind much vaulted, hardly, keeled; terminal wing-lobes 
horizontal, obtuse, conniving and parallel, lateral rounded lip 3 inch long, 
ovoid in outline, deeply boat-shaped rounded below; spur absent, apiculate, 
almost hemispherical below. Capsule 3-1 inch, linear, cuspidate, torulose, 
glabrous. Seeds few, young obovoid acute at the hilum, opaque. 


Habitat: Found occasionally in the inner valleys of Darjeeling and 
Sikkim Himalaya in shady moist spots near Lachen and Lachoong river, 
altitude 8,000 to 10,000 feet (2,500 to 3,400m.). 


IMPATIENS LAXIFLORA Edgew. 


A tall branched quite glabrous herb. Stem 2-4 feet, slender. Leaves 3-5 
inches, elliptic-lanceolate acuminate crenate membranous, crenatures rounded 
with basal or subbasal bristles, nerves slender; petiole 1-3 inches; stipular glands 
various. Peduncles usually exceeding the leaves, slender; bracts small, persis- 
tent lanceolate narrow; pedicels not whorled or fascicled, spreading. Flowers 
together with the spur, about 1 inch, yellowish, buds rounded at the end; sepals 
usually small and narrowly ovate; standard orbicular not crested nor spurred at 
the back; wings very variable, lateral wing lobes rounded or oblong, terminal 
rounded or elongate lip conical apiculate, without a stout callous tip; sput 
straight or conical, tip often clubbed. Capsule 3-1 inch, .narrowly clavate, 
mucronate, glabrous. Seeds oblong, rugose, compressed, brown. 


Habitat: Temperate Himalaya, altitude 5,000 to 10,000 feet (1,800 to 
3,200m.) from Simla to Darjeeling and Sikkim; extending to Khasia 
Mountains, altitude 5,000 to 6,000 feet. 
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IMPATIENS STENANTHA Hook. f. 


Usually tall, erect, quite glabrous, much branched herb. Leaves 2-6 inches, 
petioled elliptic-ovate or lanceolate acute or caudate acuminate crenate, crenatures 
with basal or subbasal bristles; petiole 3-3 inches; stipular glands sessile or 
stipitate on the stem or petiole. Peduncles axillary or terminal slender, shorter 
or longer than the leaf; racemes short; bracts setaceous, caducous long before the 
expansion of the flower. Flowers yellow, often speckled with red; bud 1 inch long, 
with a long terminal green beak at the rounded or sub-acute tip; sepals 
sometimes 4; standard orbicular or oblong recurved; wings with sometimes a 
twisted acute terminal lobe nearly as long as the spur, which is sometimes clubbed 
at the tip, lip trumpet shaped horned at the very oblique mouth narrowed into 
a long slender spur. Capsule } inch, narrow clavate, acuminate, glabrous. Seeds 
small, obovoid, compressed, opaque. 


Habitat: Darjeeling and Sikkim Himalaya and E. Nepal; common, altitude 
6,000 to 8,000 feet (1,800 to 2,700m.) extending to the Khasia Mountains, 
altitude 5,000 to 6,000 feet, Assam. 


Family—RUTACEAE. 


Trees or shrubs, rarely herbs, abounding in pellucid glands filled with essen- 
tial oil (except Peganum). Leaves opposite or alternate, simple or compound, 
exstipulate. Flowers in axillary or terminal cymes or panicles (racemed in 
Dictamnus); calyx of 4-5 small lobes or sepals; petals 4-5, hypogynous (in the 
Indian genera), valvate or imbricate; stamens 4-5 or 8 or 10, rarely more 
(Citrus, AEgle), or 6 (Boenninghausenia), filaments usually free, hypogynous; 
anthers 2-celled, opening inwards; disk within the stamens, crenate or lobed, 
sometimes large or long; ovary of 4-5 free or connate carpels; styles as many, 
free or variously united, stigmas terminal, entire or lobed; ovules usually 2 in 
each cell. Fruit a capsule, berry or drupe, or of 1-4 capsular cocci. Seeds usually 
solitary in the cells, testa various, albumen fleshy or O; embryo straight or 
curved, radicle superior. 


Genus—BOENNINGHAUSENIA Reichb. 


A perennial-rooted herb. Leaves alternate, 2-pinnate, leaflets quite entire. 
Flowers in compound terminal leafy panicled cymes, white, pedicels slender; 
calyx 4-5-lobed, persistent; petals 4-5, obovate-oblong, imbricate; stamens 
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6-8, inserted at the base of an urceolate disk, filaments filiform, the alternate 
shorter; anthers oblong; ovary long-stipitate, 3-5-lobed, narrowed below, lobes 
1-celled distant; styles 3-5, ventral, connate, stigma simple; ovules 6-8 in each 
cell, pendulous from the middle of the axis. Fruit of 6-8 free membranous ven- 
trally dehiscing few-seeded carpels. Seeds reniform, testa black granulate 
albumen fleshy; embryo arcuate. 


BOENNINGHAUSENIA ALBIFLORA Reich. 


A slender erect branching perennial-rooted herb, 1-2 feet, glabrous or some- 
what pubescent. Leaves 2-3-pinnate; petiole slender; leaflets 4-2 inch, obovate 
or obcordate, glaucous beneath, membranous, the terminal largest, petioled. 
Cymes leafy, many-flowered. Pedicel of ovary variable in length. Flowers 
3-4 inch diameter, inclined or nodding, pure white; calyx very small; petals 


oblong, obtuse. Fruit 3-4 inch diameter. 


Habitat: A common plant all over temperate Himalaya, from Marri to 
Darjeeling and Sikkim, altitude 4,000 to 8,000 feet (1,000 to 2,700m.) 
extending to the Khasia Mountains, altitude 4,000 to 6,000 feet. 


Genus—EVODIA Forst. . 


Trees or shrubs, unarmed. Leaves opposite, simple or 1-3-foliolate or impari- 
pinnate, quite entire. Flowers small, in panicled axillary cymes, unisexual; 
sepals 4-5, imbricate; petals 4-5, sessile, valvate or slightly imbricate; stamens 
4-5, inserted at the base of the disk, filaments subulate; anthers oblong; ovary 
deeply 4-lobed, 4-celled; style basilar, stigma 4-lobed, ovules 2 in each cell, 
collateral or superposed. Fruit of 4 coriaceous 3-valved 1-seeded cocci, endocarp 
horny elastically separable 2-lobed. Seeds oblong, testa bony or crustaceous 
shining hilum linear, albumen fleshy; embryo straight, cotyledons ovate. 


EVODIA ROXBURGHIANA Benth. 


A small or medium sized tree with soft wood; branches opposite. Leaves 
3-foliate, quite glabrous usually large, spreading; petiole 2-5 inches terete; leaflets 
2-5 inches, very shortly petioled, obovate, oblong or oblanceolate, tip rounded 
or acuminente or apiculate, nerves almost horizontal very slender not at all 
prominent, costa perfectly glabrous on both surfaces. Cymes very variable, 
length and breadth of peduncle, more or less finely pubescent; branched opposite 
and alternate, bracts minute. Flowers usually densly crowded, 3-4 inch diameter, 
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yellow-green sweet scented, very shortly pedicelled; ca'yx minute; petals slightly 
imbricate. Capsules usually 2, about the size of a pepper-corn, coriaceous, 
rugose. Seed splendent, blue-black. 


Habitat: Common in the lower hill forests up to 4,000 feet in Darjeeling and 
Sikkim hills. Distributed throughout the mountains of the Western Peninsula; 
extending to the Eastern Peninsula from Tenasserim. 


The tree can easily be distinguished in the field by its leaves when rubbed, 
giving out the smell of Spondias mangifera Willd. 


EVODIA FRAXINIFOLIA Hook f. 


A small much branched densely leafy tree, smelling strongly of Caraway 
(Carum cari Linn) when bruised. Branchlets thick terete. Leaves 3-5 pairs 
8-12 inches imparipinnate, spreading, bright green; petiole cylindric; leaflets 
4-9 inches, shortly petioled, oblong or oblong-lanceolate, acuminate, straight or 
falcate, quite entire or crenulate, base rounded often oblique, nerves spreading, 
slender, terminal leaflet often long-petioled. Cymes on short stout compressed 
peduncles, axillary and terminal, clothed with fine close-set pubescence; bracts 
minute. Flowers 4-5 merous, shortly pedicelled, white nearly } inch diameter; 
sepals small, obtuse; petals imbricate, pubescent within; stamens exceeding the 
petals, filaments some-what hairy; anthers broad; ovary glabrous; style short, 
stigma capitate. Fruit } inch diameter, glabrous, red; carpels not separating to 
the base, very coriaceous. Seed broadly elliptic, slightly compressed; testa dark 
brown, shining. 


Habitat: Subtropical Himalaya from Nepal to Darjeeling and Sikkim, 
altitude 4,000 to 8,000 feet (1,000 to 2,500m.) extending to the Khasia 
mountains, altitude 3,000 to 5 000 feet, Assam. 


This species is frequently met with in open places and in the secondary growth 
of the forest. Its white soft wood is said to be suitable for manufacturing 
matches and match boxes. Fruit is made into “chutney” and it is used as 
medic ne for dysentery, 


EVODIA RUTAECARPA Hook fand Thoms. 


A small densely-foliaged green tree inodorous, clothed all over with soft 
velvety pubescenece, Leaves 1-1} feet petiole terete, stout; leaflets about 5 pair, 
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subsessile, oblong-acute, usually rounded and oblique at the base, margin quite 
en.ire, under surface woolly, nerves faint. Cymes 3-4 inches diameter, brachiate 
terminal; peduncles very short stout and as well as the pedicels and calyx 
tomentose. Flower about 4 inch diameter. Petals nearly glabrous externally, 
pubescent within. Stamens not much exceeding the petals, filaments hairy; 
anthers very large, ovate, 2-lobed or the base. Fruit 3 inch diameter; pustular; 
carpels 4, opening at the apex. 


Habitat: Inner valleys of the temperate region of Darjeeling and the Sikkim 
Himalaya, altitude 7,000 to 10,000 feet (2,500 to 3,200m.). Occasionally met 
with in the upper hill forests. 


Genus—ZANTHOXYLUM Linn. 


Shrubs or trees, often armed with stout prickles. Leaves alternate, 3-fol'olate 
or unequally pinnate; leaflets opposite or alternate, entire or crenate, often 
oblique, punctate. Flowers small, in axillary or terminal peduncled broad or 
narrow cymes, white, pink, or greenish, often unisexual; calyx 3-8 fid, rarely 
O; petals 3-5, rarely O, imbricate or induplicate-valvate; disk small or obscure; 
stamens 3-5, hypogynous or reduced to scales in the 2, ovary rudimentary in 
the 3, in the 2 of 1-5 ob'ique 1-celled carpels; styles sublateral, free or 
connate above, stigma capitate; ovules 2 in each cell, usually collateral. 
Fruit of 1-5 globose coriaceous or fleshy 1-seeded carpels, dehiscing ventrally, 
endocarp horny, separating or not. Seed oblong and compressed or globose, often 
hanging out of the carpel, hilum broad, testa bony or crustaceous blue or black 
shining, albumen fleshy; embryo axile, straight or curved, cotyledons flat, 
radicle very short. 


ZANTHOXYLUM OVALIFOLIUM Wight. 


A small tree or a large shrub, unarmed or with short prickles, glabrous. 
Leaves trifoliolate leaflets 3-4 inches, elliptic-oblong or obovate crenulate, typ obtuse 
emarginate, coriaceous, subsessile, petioles not armed. Cymes in slender panicles, 
quite glabrous. Flowers }-4 diameter, 4-5 merous; petals valvate. Ripe carpels 
solitary, the size of a pea, smooth. 


Habitat; Occasionally met with in the mixed forest of Terai and Duars of 
Darjeeling and Sikkim Himalaya, ascending up to 4,000 feet (1,400m.); 
extending to the Khasia and Mishmi Mountains, Assam. 
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ZANTHOXYLUM ALATUM Rozb. 


A large shrub or a small tree, with dense foliage and unpleasant, pungent 
aromatic taste and smell; prickles conical, often vertically flattened on the trunk and 
branches, the older with a corky base. Leaves 14-9 inches (in Khasia specimen); 
petiole glabrous, narrowly winged, with 2 stipular prickles at the base; leaflets 
3.4 inches, 2-6 pairs, narrow, usually elliptic-lanceolate, rarely ovate, obtusely 
acuminate; petiole and rachis usually broadly winged. Panicles 2-6 inches long, 
loose, sparingly branched. Flowers }-§ inch diameter; calyx 6-8- lobed, lobes 
subacute; stamens 6-8. Ripe carpels 3-} inch diameter, usually solitary, lazly 
panicled, broadly ovoid, pale red, tubercled. Young leaflets have often the costa 
prickly beneath, and usually few large scattered glands. The wood is hard and 
used for tooth cleaning, and the carpels as a condiment. 


Habitat: This species is not so common but found occas onally in the middle 
and upper hill forests of Darjeeling and Sikkim, at 4,000 to 7,000 feet (1,500 to 
3,100m.). Distributed in the hot valleys of the subtropical Himalaya ascending 
to 6,000 feet from Jamu to Bhutan; Khasia Mountains, altitude 2,000 to 
3,000 feet. 

ZANTHOXYLUM OXYPHYLLUM Edgew. 

A thorny scandent shrub often climbing, clothed with hooked prickles. Leaves 
very variable in size, 4-12 inches, petiole arched, usually armed throughout with 
hooked prickles along the back; leaflets about 3-10 pairs, in young specimens, 
ovate-lanceolate, very long-acuminate, crenate-serrate, pale nerves very distinct 
beneath, in older ones more elliptic or oblong, 2-24 inches long in Kumaon speci- 
mens, upwards of 4 inches in some Sikkim ones, coriaceous, shining above. 
Cymes much branched many-flowered, pedicels slender. longer than the petals. 
Flowers the largest of the Indian species. }-} inch diameter, lilac wmbellate, on 
the branches of the cyme; sepals 4, small, obtuse; petals 4, obtuse, imbricate. 
Ripe carpels 2-4, the size of a pea, tubercled, hardly beaked. Seed black. 


Habitat: The species is often found climbing in the upper hill forests of 
Darjeeling and Sikkim, ascending up to 9,000 feet, (3,000m.). Distributed in 
the temperate and subtropical Himalaya, from Garhwal, altitude 4,000 to 8,000 
feet to Sikkim, altitude 6,000 to 9,000 feet and Bhutan, Khasia Mountains, 
altitude 4,000 to 6,000 feet. 

ZANTHOXYLUM RHETSA DC. 


A tree with corky bark and spreading leafy branches, prickles straight or in- 
curved, the old ones with a solid conic base. Leaves 1 to 1} feet, clustered at the 
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ends of the branches, equally or unequally pinnate; petiole unarmed; leaflets 
8-20 pairs very oblique quite entire glabrous, opposite, 3-5 inches, with short 
partial petioles, recurved, ovate-oblong or lanceolate, caudate-acuminate, upper 
base rounded, lower very narrow and ending in the costa, nerves 10-12 on 
the upper half, 2 fewer on the lower. Cymes sometimes 14 feet, broad; bracts 
minute, caducous. Flowers ¢ inch diameter, yellow, 4-merous; petals valvate: 
cvary glabrous. Ripe carpels solitary, the size of a pea, tubercled. Seed 
subglobose, blue-black. The unripe carpels taste of orange-peel, the seeds like 
black pepper. This tree was reported to occur in the Sikkim Himalaya in the 
lower hill forests of the Terai. 


Habitat: Distributed in the foot hills of Darjeeling and the Sikkim 
Himalaya (0-500m.) 


ZANTHOXYLUM TOMENTELLUM Hook. f. 


A small sparingly armed erect tree, 30 feet with horizontal branches; 
branchlets terete, stout, woody; prickles scattered, short, recurved. Leaves 8-12 
inches; petiole terete, with scattered hooked prickles on the under-side; leaflets 
6-8 pairs, quite entire velvety beneath 2-3 inches, shortly petioled, oblong or 
elliptic, subacute or obtusely acuminate, coriaceous, glossy above, base subequal, 
nerves distinct. Cymes 2-4 inches, axillary sparingly branched, densely velvety 
branches few short and rachis stout; bracts and bracteoles caducous. Flowers 
small, clustered; about } inch diameter; sepals 4, pubescent; petals glabrous. 
Carpels 4, glabrous. Carpels 3 inch long, 4, compressed, beaked. 


Habitat: Darjeeling, Sikkim and other parts of the Eastern subtropical 
Himalaya; from Sikkim to Bhutan; Sikkim, at Choongtam, altitude 5,000 feet 
(0-1,800m.). 

Zanthoxylum budrunga Wall. with its charactersitic straight stem densely 
covered with one large broad-based short incurved prickles. Leaflets 5-10 pairs, 
glabrous, broadly crenate with large glands in the sinus, base very oblique; oymes 
terminal, very large flowers creamy white. It is found in the lower hill forests at 
0-600m. The author found the tree fairly common in Tarkhola Sal forests on 
the way to Gangtok. 


Hooker in F.B.I., Vol. I,pp.496-97, doubts the systematic position of this 
species. Even if it is a species the name should be Z. crenatum Wall. Field exa- 
mination leads me to consider Z. Badrunga Wall. synonymons Z. Mehsta DC. 
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But the glands at the crenatures of the leaflets are very distinctive and as 
such this species may be taken as a variety of Z. rhesta,—Z. rhesta DC. 


Var. crenatum Wall. 


Zanthoxylum acanthopodium DC., a shrub and Zanthoxylum Hamiltonianum 
Wall., a climbing shrub are a'so reported to occur in the upper hill forests of 
Darjeeling and Sikkim at 4,000 to 7,000 feet (1,400 to 2,400m.)The former may 
be a variety of Z. alatum DC. 


Genus—ACRONYCHIA Forst. 


Trees. Leaves opposite or alternate, 1 rarely 3-foliolate, leaflets quite entire. 
Flowers small, or rather large, yellow in peduncled axillary and terminal cotymbs, 
polygamous; calyx 4-lobed. sometimes enlarged after flowering, imbri- 
cate; petals 4, spreading, revolute, valvate; stamens 8, inserted under a thick 
8-angled tomentose disk, filaments subulate, the alternate longer. Ovary inserted 
in the hollowed tip of the disk, tomentose, 4-celled; style terminal, stigma 4- 
grooved; ovules 2, superposed in each cell. Fruit a 4-celled drupe, or 4-valved 
loculicidal capsule. Seeds often exserted and pendulous from a slender funicle, 
testa black, albumen copious; embryo straight, cotyledons oblong flat. 


ACRONYCHIA LAURIFOLIA Bl. 


A small glabrous tree or shrub, with somewhat silky or puberulous young 
shoots and inflorescence. Leaves very variable, unifoliate, leaflets 2-6 inches, 
sub-obovate, or oblong, obtuse or obtusely acuminate, membranous, quite entire, 
much veined and reticulate on both surfaces, Cymes axillary, slender, oppositely 
branched, spreading, long-peduncled, coymbose; buds linear; bracts and 
bracteoles small. Flowers 4-3 inch diameter, fragrant, yellowish-white; buds 
linear-oblong, obtuse; pedicels slender; sepals very small, rounded; petals linear- 
oblong from a broad base, obtuse, revolute, more or less villous on the inner 
surface; filaments equalling the petals, slender, bearded below; ovary villous; 
style short, stigma capitate. Drupe very variable in size, from a pea to a small 
cherry, 3-5-celled, glabrate, usually with a narrowed angular or grooved lip, 
sometimes narrowed at the base, some-times deeply lobed from the tip 
downwards. 


Habitat: Darjeeling and Sikkim Himalaya, in hot valleys, altitude 3,000 to 
4,000 feet (100 to 1,000m.); extending to the Khasia Mountains, altitude 
0-4,000 feet; Assam. 
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Genus—SKIMMIA Thunb. 

Smali glabrous strong scented shrubs. Leaves alternate, petioled, simple, 
quite entire. Flowers crowded, in terminal panicles, white, polygamous; calyx 
4-5-lobed, imbricate; petals 4-5, oblong, valvate or slightly imbricate; disk 
obsolete; stamens 4-5, hypogynous, imperfect in the @ flower; ovary obovoid 
(of 1-5 rudimentary carpels in the ¢ flower), 2-5-celled; style stout, terminal, 
or 0, stigma capitate 2-5-lobed; ovules solitary, pendulous from the top of 
each cell. Drupe ovoid, fleshy, with 2-5 cartilaginous l-seeded stones. Seed 
pendulous, testa coriaceous, albumen fleshy; embryo straight, cotyledons 
oblong flat, radicle short. 


SKIMMIA LAUREOLA Hook. f. 


A glabrous shrub branched from the base, 3-5 feet high, evergreen, strongly 
aromatic; branches and foliage very bright green. Leaves exceedingly variable 
in size and shape, 3-8 inches, linear oblong, elliptic-lanceolate, or obovate obtuse 
acute or caudate-acuminate, softly coriaceous, quite entire, nerves indistinct; 
petiole short, stout. Penicles terminal, short, dense-flowered, branched; bracts 
and 2 bracteoles deciduous. Flowers about 4 inch diameter, yellowish-white, 
fragrant or sometimes inodorous, shortly pedicelled; sepals small; petals 
oblong, obtuse; filaments stout, subulate; ovary ovoid, minute, conic and 
4-cleft in the flowers. Fruit 4-3 inch long; ellipsoid, red, fleshy. Seeds 1-3; 
embryo green. 


Habitat: Common in damp and shady areas of the upper hill forests of 
Darjecling and Sikkim hills at 6,000 to 8,000 feet (1,800 to 2,800 m.). Distributed 
throughout the Temperate Himalaya, from Marri to Mishmi, altitude 6,000 to 
10,000 feet; Khasia Mountains, altitude 5,000 to 6,000 feet, Assam. 

The plant is said to possess medicinal property. 


Skimmia Wallichit Hk. f. and Thom.—This small rather procumbent shrub, 
about 4 feet in height, is fairly common in Darjeeling on Singalela range from 
9,000 to 11,000 feet (2,800 to 3,700m.). 


Genus—MURRAYA Linn. 


Unarmed shrubs or small trees. Leaves pinnate; leaflets alternate, petioled, 
base oblique or cuneate. Flowers solitary and axillary, or in terminal corymbs 
or axillary cymes; calyx 5-fid or -partite; petals 5, free, imbricate; stamens 
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10, inserted round an elongate disk, filaments linear-subulate, the alternate 
shorter; anthers short, small; ovary 2-5-celled, narrowed into a long deciduous 
style, stigma capitate; ovules solitary or 2 superimposed or collateral in each 
cell. Berry 1-2-celled, oblong or ovoid, 1-2-seeded. Seed with a wholly or glabrous 
testa; cotyledons equal. 


MURRAYA KOENIGIL Spreng. 


A small strong-smelling umbrageous tree, pubescent or tomentose, rarely 
glabrous, deciduous. Leaves often 1 foot long, 10-20 foliate, pubescent or glabrous 
narrow; petiole slender, terete; leaflets petioled, 1-1} inches, variable, usually 
obliquely ovate, obtusely acuminate, tip notched, crenulate, sometimes suborbicular 
or lanceolate. Corymbs peduncled, many-flowered. Flowers white, 4 inch long, 
subcampanulate, ebracteate; sepals acute; petals linear-oblong, obtuse, dotted; 
stamens alternately longer, filaments dilated below; ovary 2-celled; style 
cylindric, stigma capitate grooved; ovules solitary in each cell, or 2-superposed. 
Fruit ovoid or subglobose, 1-3 inches diameter, black, rugose. Seeds imbedded 
in mucilage. Leaves much eaten in curries and is well-known as the curry leaves 
in the South. 


Habitat: Occasionally found in lower and middle hill forests in Terai and 
Duars up to 2,500 m. Distributed all along the foot of the Himalayas, from 
Garhwal to Darjeeling and Sikkim, ascending to 5,000 feet; often cultivated. 


The plant is of considerable medicinal value and used to cure eruptions 
and bites of poisonous insects and animals, and also in dysentery and several 
other diseases. 


Murraya exotica Linn., is a sweet-scented shrub. It is often found wild or 
cultivated for ornamental purposes and its fragrant flowers or as a hedge plant 
in the foot hills and Terai forests, Darjeeling and Sikkim up to 1,500m., fairly 
common near about Sivoke and Dalingkot. Both the species still survive in 
the Lloyd Botanic Garden, Darjeeling. 


Genus—PARAMIGNYA Wight. 


Erect or climbing shrubs, unarmed or with axillary spines. Leaves 1-foliolate, 
the joint, often obscure, quite entire, subcoriaceous, persistent. Flowers rather 
large, axillary, solitary or fascicled; calyx cupular or small and 4-5-lobed; 
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petals 4-5-, free, imbricate or rarely induplicate-valvate; stamens 8-10, inserted 
round a columnar disk, filaments free linear equal or subequal; anther linear. 
oblong; ovary 3-5-celled; style elongate, deciduous; ovules in each cell solitary 
or 2 obliquely superposed. Berry ovoid or subglobose, often contracted at 
the base, 1-5-seeded, rind thick. Seeds large, oblong, much compressed, testa 
membranous; cotyledons fleshy, equal. 


PARAMIGNYA MONOPHYLLA Wight. 

A stout climbing evergreen shrub, with strong green flexuous woody branches 
and hooked aaillary spines sometimes nearly an inch long; tips of young shoots 
and petioles often pubescent. Leaflets 23-5 inches, usually oblong or elliptic 
and rounded at both ends, rarely somewhat obovate, sometimes elliptic-lanceolate 
and acute or caudate-acuminate, coriaceous, bright green; nerves numerous, 
spreading; petiole }-? inch. Flowers 1 inch diameter, white, fragrant; calyx 
cupular, 4-5 lobed; petals linear-oblong, very imbricate. Stamens 10-12; 
filaments linear, flattened, glabrous and hairy; 1-4, ovary hairy or glabrous; 
style glabrous above; ovules rarely solitary. Berry ovoid or obovoid, size of a 
nut or larger, yellow, odour heavy. Seeds compressed. 


Habitat: Common in Darjeeling and the Sikkim Himalaya, altitude 2,000 to 
5,000 feet, (500 to 1,800m.), extending to Bhutan and the Khasia Mountains, 
altitude 2,000 to 4,000 feet. 


Genus—CITRUS Linn. 

Shrubs or trees, usually spinous. Leaves alternate, 1-foliolate, coriaceous, 
persistent; petiole often winged. Flowers axillary, solitary fascicled or in 
small cymes, white or pinkish, sweet-scented; calyx cupular or urceolate, 
3-5-fid; petals 4-8, linear-oblong, thick, imbricate; stamens 20-60, inserted 
round a large cupular or annular disk; filaments variously connate, compressed 
at the base; anthers oblong; ovary «-celled; style stout deciduous, stigma 
capitate; ovules 4-8, 2-seriate in each cell. Berry large, oblong or globose, fleshy, 
many-celled, septa membranous, cells few-seeded and filled with horizontal 
fusiform cells distended with juice. Seeds horizontal or pendulous, testa coria- 
ceous or membranous; embryo sometimes 2 or more in one seed, cotyledon 
plano-convex, often unequal, radicle small, superior. 

CITRUS RETICULATA Blanco. 

Arboreous rarely shurbby, young shoots glabrous greenish white. Leaves 
glabrous 3-6 inches, elliptic, ovate acute or acuminate; leaflet elleptic or ovate 
acute obtuse or acuminate, petiole naked or often broadly winged. Flowers 
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pure white, bisexual; stamens 15-30. Fruit 14 to 3 inches in diameter, globose 
generally oblate not mamillate, tasteful, sweet with a little sour taste when 
ripe and late in the season very sweet, pale yellow or red-generally orange 
red, green when young. Flowering in late spring, fruit ripens in late autumn 
and cold season. 


Habitat: Hot valleys along the foot of the Himalaya, from Garhwal east- 
wards to Darjeeling and Sikkim, to Bhutan and in the Khasia Mountains, Assam. 


The systamatic position of the species needs re-examination. 


This orange locally known as Suntala is widely cultivated in the Terai 
and Duars up to 5,000 feet (1,700m.) all over Darjeeling district, Sikkim and 
Bhutan. This is a cold weather fruit crop from which these States get consider- 
able revenue from sale of the fruits. Tons of fruits are despatched to the 
Calcutta and other towns from Siliguri. 


Citrus medica Linn., Forma typica.—This is much branched spreading 
woody small tree or shrub; leaves and leaflets as usual. Flowers pale pink in a 
raceme, stamens 20-40. The fruit is large 2 to 64 x 14 to 23 inches, ovoid, 
oblong often mamillate at the apex, with bright yellow rough gland dotted 
pericarp, pulp pale yellow, rind thick, very sour. 


A variety of large bushy tree is found growing wild in the Terai forest of 
Laltung, on the Sevoke road, near the bank of Tista river in abundance. 
The tree bears fruits profusely from top to the lowest branches and would form 
a good source for the manufacture of citric acid. The fruit is of medicinal value. 


According to Tanaka Citrus chrysocarpa Lush., is = C. suntara Hort and 
it is the really Darjeeling and Kharda orange, botanically C. reticulata Blanco. 


C. deumana Linn. is the well-known shaddock or pumelo. A 20-40 ft. tall 
tree; flowers white; fruit large, globose or pyriform, 4-12 inches in diameter, 
pulp yellow pink or cromson, sweet or acrid. 


This is often cultivated all over the Terai and the foot hills of Darjeeling, 
Siliguri and Jalpaiguri districts. 


Reference to the paper on “Principal Citrus Fruits of India” by T. Tanaka, 
Director, Imperial University, Japan, published in the 150th Anniversary- 
Volume of the Royal Botanic Garden, Calcutta, pages 157-158, and his other 
Monographs will be helpful for study of Indian citruses. 
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Family—SIMARUBEAE. 

Trees or shrubs, almost always with bitter bark. Leaves alternate, often 
very large, pinnate or rarely simple; stipules 0 or deciduous. Inflorescence 
axillary, racemose paniculate or cymose, rarely spicate. Flowers usually diclinous, 
regular, and generally small; calyx 3-5-lobed, valvate or imbricate; petals 
3-5, very rarely 0, hypogynous, valvate or imbricate. Disk annular or elongate, 
simple or lobed, rarely 0; stamens as many or twice as many as the petals, 
rarely indefinite, inserted at the base of the disk; filaments free, often with a 
scale at the base; anthers oblong, usually introrse, 2-celled, dehiscing longitu- 
dinally; ovary free, 1-6-celled, usually deeply lobed, less often entire; styles 
2-5, free or more or less united, stigmas capitate; ovules usually solitary in 
each cell, rarely more numerous, raphe ventral, micropyle superior. Fruit 
drupaceous, capsular, or occasionally samaroid, usually of 2-6 distinct carpels. 
Seeds usually solitary, erect or pendulous, albuminous; embryo straight or 
curved, radicle superior. 

Genus—PICRASMA Blume. 

Trees or shrubs with very bitter properties. Leaves very large, unequally 
pinnate. Flowers small, diclinous or polygamous, in axillary panicles; calyx 
very small, 4-5-toothed; petals 4-5, not scaly, hairy; ovary 3-5-partite, free; 
styles distinct at the base and apex, but united in the middle, stigmas simple; 
ovules erect, solitary; fruit of 1-3 fleshy or coriaceous drupes. Seed erect, albumi- 
nous. 


PICRASMA NEPALENSIS Benn. 

A smali tree. Leaflet 5-7, elliptic-lanceolate, caudate acuminate, margins 
waved quite entire, with long points to the leaves which have wrinkled white edges 
when dry; the branches of the panicle are more slender; flowers 4 merous, and 
the anthers large. 


Habitat: Occasionally found in the inner valleys in Terai and Duars of Dar- 
jeeling and Sikkim hills. Distributed in Nepal to Khashia Mountains. 


Genus—BRUCEA Mull. 

Bitter trees or shrubs. Leaves very large, unequally pinnate. Flowersvery 
small, in very numerous, very small cymes collected into axillary panicles, calyx 
minute, 4-partite, imbricate, petals 4, minute, linear, imbricate, disk 4-lobed. 
stamens 4, inserted beneath the disk; filaments naked, ovary deeply 4-lobed, or 
consisting of 4 entirely free carpels. Drupes 4, entirely free, ovoid, somewhat 
fleshy. Seed solitary, exalbuminous, 


224 


RUCEA MOLLIS Wall. 


A bitter shrub or a small tree. Leaflets large, 3 by 2 inches, lanceolate, acute 
entire, from pubescent to nearly glabrous. Panicles axillary; rachis pubescent 
or nearly glabrous; secondary cymes often many-flowered. Petals linear, longer 
than the stamens. Drupes much larger; 4-4 inch, ovoid, brown, glabrous, scarcely 


reticulated. 


Habitat: Common in the lower, middle and upper hill forests of Darjeeling 
and Sikkim ascending up to 8,000 fcet (2,600m.). Distributed in subtropical 
Eastern Himalaya; Sikkim and Bhutan, altitude 3,000 to 6,000 feet, extending 
to the Assam hills. 


BALANITES Delile. 


Spiny shrubs or trees. Leaves coriaceous, 2-foliolate, entire. Flowers green, 
in small axillary cymes; calyx-segments 5, imbricate, deciduous; petals 5, 
imbricate; disk thick, conical, entire; ovary entire, globose, 1-celled; ovules 
solitary, pendulous. Fruit a large fleshy oily 1-seeded drupe. Seed pendulous, 
exalbuminous. 


BALANITES ROXBURGHII Planch. 


A small tree, 20 feet high, with glabrous or puberulous branches ending in 
very strong sharp ascending spines. Leaves of two elliptical or obovote puberulous 
entire coriaceous leaflets. Cymes 4-10- flowered. sepals and petals ovate, velvety- 
pubescent. Filaments filiform-subulate. Fruit large, woody, angular, more than 
an inch long. 


Habitat; Darjecling and Sikkim foot-hills and Tarai; rather common in the 
drier parts, the seeds oily and medicinal. This plant is often mentioned in 


Ramayana, Mahavarata, Kalidas’s poems and other literature, known as 
ingudi Falam’’, 


Fanily—OCHNACEAKE. 


Glabrous trees or shrubs, with watery juice. Leaves alternate, simple (very 
rarely pinnate), coriaceous; stipules 2. Inflorescence panicled or occasionally 
umbellate (rarely flowers solitary) bracteate. Flowers hermaphrodite, cons- 
picticus; sepals 4-5, free, imbricate, persistent; petals 5, rarely 4 or 10, free, 
hypogynous, imbricate, longer than the sepals, deciduous; disk enlarged after 
flowering, occasionally O; stamens 4, 5, 8, 10, or indefinite, inserted on the 
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disk; filaments persistent; anthers basifixed, sometimes deciduous, dehiscing 
iongitudinally, or often opening by termina] pores; ovary short, 2-celled or 
elongate and 1-10-celled; placenta axile or parietal; style simple, subulate, 
acute, rarely divided at the extremity, stigmas simple, terminal; ovules 1-2 in 
each cell or indefinite, ascending or rarely pendulous, raphe ventral, micropyle 
superior. Fruit indehiscent, drupaceous or baccate, compound, each drupe or 
pyrene 1-4-seeded; or capsular and 1-5-celled with septicidal dehiscence. Seeds 
solitary, few, or numerous; albumen fleshy or O; embryo straight or rarely 
curved, radicle superior or inferior. 


Genus—OCHNA Linn. 


Glabrous trees or shrubs. Leaves alternate, simple, serrate, rarely entire, 
2-stipulate. Flowers large, yellow, in bracteate panicles or umbels; sepals 5, 
coloured, persistent; petals 5-10, deciduous; disk thick, lobed; stamens «, shorter 
than the petals, filaments short or elongated; anthers opening longitudinally, 
deciduous; ovary deeply 3-10-lobed, lobes 1-celled; styles entirely connate or 
distinct at the apex; ovules solitary in each cell, axile. Fruit of 3-10 drupes seated 
on the broad disk. Seed erect, albuminous. 


OCHNA PUMILA Ham. 


A small under-shrub, 1-3 feet high with a perennial rootstock. Leaves often as 
much a3 6 inches by 2 inches, broadly oblanceolate narrowed below and very short- 
ly petioled, acute or obtuse, very sharply serrulate; stipules }-} inch. Flowers 
umbellate, yellow, pretty 3-6 at the end of a common peduncle, as much as 1} 
inches across; pedicels 3-1 inch; common peduncle 3 inches long, bracteate at 
the base; sepals ovate, 2-3 times shorter than the petals; filaments short, 
surmounted by the elongated anthers; styles elongate, connate or very slightly 
divided at the apex. Drupes red, finely reticulated. 


Habitat: Foot of the Himalaya, from Kumaon to Darjeeling and Sikkim. 
This shrub of the Sal and Savannha forests in the Terai die down annually and 
come up in spring particularly after the jungle fire. 


Family—MELIACEAE. 


Trees or shrubs. Leaves alternate, exstipulate, usually pinnate rarely simple 
or hipinnate; leaflets opposite or alternate, usually quite entire and more or 
less oblique at base. Flowers hermaphrodite or polygamo-dioecious, regular, 
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usualy in axillary panicles; caly x 3-6, sepals, usually imbricated in bud; petals 
3-lobed rarely entire or with free or rarely connate at the base, sometimes 
adher.ng to the lower half to the staminal tube, valvate imbricated or contorted 
stamens 4-12, inserted outside the base of the hypogynous disk, filaments con- 
nate in a tube or rarely free; anthers erect, usually sessile on the tube, included 
or exserted, 2-celled, longitudinally dehiscing; hypogynous disk tubular annular 
or obsolate, free or connate with the ovary; ovary usually free, 2-5-celled, 
style single, stigma disciform or capitate, ovules 2, rarely more, collateral or 
superposed, raphe ventral, micropyle superior. Fruit capsular drupaceous or 
baccate. Seeds exalbuminous or sometimes with fleshy albumen, often enclosed 
in an aril. 


Genus—MUNRONIA Wright. 


Shrubs or undershrubs with trifoliolate or unequally pinnate leaves, entire 
or coarsely toothed leaflets, elongated flowers, and axillary few-flowered pe- 
duncles. Calyx 5-partite, short at least in flower, persistent, subfoliaceous. Petals 
5, elongate-spathulate, cohering half way. Staminal-tube adnate below to the 
corolla, cylindrical, 10-toothed at the appex, anthers 10, terminal, alternating 
with the teeth, seraceous-apiculate. Disk anthers 10, terminal, alternating with 
the teeth, setaceous-apiculate. Disk membranous, tubular, sheathing the ovary 
and base of the style. Ovary 5-celled, cells opposite the sepals, 2-ovuled, style 
elongated, slender, stigma capitate, ovuler superposed. Capsule depressed- 
globose, 5-lobed, coriaceous, loculicidally 5-valved, valves separating from the 
5-winged axis. Seeds winged, albumen thin. 


MUNRONIA WALLICHII Wight. 


A shrub. Leaves approximated at the ends of the branches, 6-12 inches; 
leaflets 5-9, 1-5 inches by #-1} inches, lanceolate or ovate; petiole 2-4 inches. 
Flowers 1-1} inch long, pale rose or white, hairy outside. Peduncles 1 inch 
long, hairy, bent downwards after flowering, bracteate. Staminal-tube with 
short subulate teeth. Fruit 4-3 inch diameter, hairy. 

Habital: Darjecling and Sikkim Tropical Himalaya, extending to Khasia 
Mountains, Assam, sea level to 1,500 feet (0-500m.). 


Genus—DYSOXYLUM Blume. 


Trees, mostly glabrous. Leaves pinnate; leaflets quite entire, opposite, 
subopposite or alternate, more or less acuminate at the apex and oblique at the 
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base coriaceous. Flowers paniculate, hermaphrodite. Calyx 4-5 fid, dentate or 
partite or subentire, imbricated, caducuous. Petals 4-5, oblong, spreading 
valvate or slightly imbricated. Staminal tube cylindrical, dentate or crenulate 
at mouth; anthers short, 6, 8 or 10, included or half exserted. Disk tubular 
equalling or twice the length of the ovary, crenulate or entire at the month 
Ovary usually 3-4-celled; style about equalling the staminal tube; ovules usually 
2 in each cell. Capsule globose or pear-shaped, coriaceous (often thickly so) 
1-4-celled, loculicidal; seeds arillate or exarillate, exalbuminous. 


’ 


DYSOXYLUM BINECTARIFERUM Zook. f. 


A tree 30 feet high or more. Leaves 9-18 inches; 'eaflets 5-9, 24-7 by 1-3 
inches, elleptic acuminate, petiolules 4-3 inch. Flowers 3 inch, pale green; calyx 
urceolate nearly half the length of the flower; staminal tube somewhat mealy 
on both sides. Fruit 24 inches long, reddish, 4-celled, 4-seeded. Seeds polished, 
dark purple. 


Habitat: Occasionally found in the lower hill forests in the Terai up to 
1,500 feet, (500m.). Distributed in the Khasia Mountains and Assam. 


DYSOXYLUM PALLENS Hicrn. 
A small or moderate-sized tree; shoots pale. Leaves 9-32 inches; leaflets 
6-12, 3-8 by 1}-3 inches; petiolute 3-4 inch. Flowers 4 inch, greenish; calyx 
7-4 inch long; petals valvate; staminal tube glabrous on both sides, obtusely 


1 
6-8 toothed. Fruit 14 by 1 inch, slightly pubescent, pyriform. 


Habitat: Occasional in the lower hill forests in the Terai 0-500 m. in the 
Sikkim Himalaya; extending to Mishmi and Khasia Mountains. 


Genus—HEYNEA Roxb. 


Trees or rarely shrubs. Leaves 5-11-toliolate; leaflets opposite, quite entire. 
Panicles terminal and axillary, cotymbose, long-peduncled; flowers rather small, 
hermaphrodite. Calyx short, 4-5-fid, imbricated. Petals 4-5 oblong, suberect, 
somewhat imbricated. Staminal tube 8 or 10-fid; lobs linear, bidentate at apex, 
bearing the anthers between the linear teeth-. Disk annular, fleshy. Ovary 
immersed in the disk, 2-3-celled, narrowing into the short style; stigma 2-3- 
dentate, witha thickened ring at the base; ovules 2 in each cell. Fruit capsular 
l-celled, 2-valved, 1-seeded, glabrous. Seed arillate, exalbuminous; aril thin, 
white; cotyledons hemispherical. 
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HEYNEA TRIJUGA Rozb. 


A tree sometimes attaining a large size up to about 40 feet. Leaves pinnate, 
4-15 inches long; leaflets 2-634 by 3/4-3 inches, ovate oblong lanceolate petiolules 
1-§ inches long or the terminal ones longer. Flowers whte. Capsules 3-3 inch 
long. 

Habitat: Occasional in the plain and mixed lower hill forests of Darjeeling 
and Sikkim Terai, ascending up to 4,000 feet (0-1,400m.). Distributed in the 
forests of Himalaya from Nepal to Bhutan; Khasia Mountains. 


Genus—WALSURA Roxb. 


Trees. Leaves 1-5-foliolate; leaflets opposite, quite entire, pale beneath. 
Panicles axillary and terminal; flowers small hermaphrodite. Calyx short, 5-fid 
or-partite, imbricated. Petals 5, ovate-oblong, spreading, slightly imbricated or 
sub-valvate. Filaments 10 or 8, linear or subulate, free or connate in a tube; 
anthers terminal or inserted in the notch at the apex of the filament. Disk usually 
annular, fleshy. Ovary short, 2-3-celled, imbedded in the disk, style rather short; 
stigma turbinate-capitate, 2-3-dentate; ovules 2 in each cell. Fruit baccate, 
shortly tomentose, indehiscent, 1- rarely 2-celled and seeded; seed inclosed in a 
fleshy aril, exalbuminous. 


WALSURA TUBULATA Hiern. 


A large tree, 40-60 feet tall, shoots and petioles rough with lenticular specks. 
Leaves 8-15 inches; dark, smooth shinning, 3 foliate, leaflets 3-9 by 14-3 inches, 
ovate or elliptic-oblong acuminate shining above; petiolules }-7/8 inch, or the 
terminal ones longer. Flowers } inch long, white. 


Habitat: Occasional in the foot-hills of Darjeeling and Sikkim Terai and 
Duars, below Buxa. Distributed in Sikkim Himalaya, extending to Khasia 
Mountains. 


Genus—-CEDRELA Linn. 


Tall trees with coloured wood. Leaves pinnate; leaflets numerous, opposite 
or subopposite, entire or serate. Panicles terminal and subterminal oblong; 
flowers white pentamerous. Calyx short, 5-cleft. Petals sub-erect, oval, imbricate, 
free, Stantens 4-6, free, inserted at the top of the disk, sometimes alternating 
with staminodes, filaments subulate; anthers widely oblong, versatile. Disk 
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thick or raised, 4-6-lobed. Ovary sessile on the top of the disk, 5-celled: cells 
alternate with the calyx-lobes, each with 8-12 biscriate pendulous ovules: style 
filiform, stigma discoid. Capsule coriaceous, 5-celled, septifragally Braces 
valves consisting of two plates. Seeds compressed, winged below or at hoth ends. 
with fleshy albumen; cotyledons flat, subfoliaceous. 


CEDRELA TOONA Roxb. 


A large tree 30-60 feet tall. Leaves imparipinnate, 1-3 feet, deciduous: 
leaflets 2-7 by #-3 inches, obliquely ovate or lenceolate acutely acuminate sone 
times glaucescent beneath. Panicles large drooping. Flowers fragrant, 1/8-1 inch 
long; petals cilzate. Stamens-5 rarely 6 with staminodes. Capsule about 3/4-1 inch 
long, oblong. Seeds evenly winged at both ends. 


Habitat: Common in the lower hill forests mixed with Sal, Sisoo and other 
trees between 0-500m. Distributed in the Darjeeling, Sikkim and all over 
tropical Himalaya; from the Indus eastward, ascending to 3,000 feet; and 
throughout the hilly districts of Central and Southern India and extending to 


Burma. 


It is one of the finest timber trees for which it is often grown by the Forest 
Department. 


Family—OLACINEAE. 


Trees or shrubs rarely herbs, sometimes climbing. Leaves alternate, rarely 
opposite, simple orl obed, penni—or palminerved, exstipulate. Inflorescence 
cymose; cymes terminal, axillary or extra axillary, sesyile or more or less 
peduncled, rarely capitate. Flowers regular, hermaphrodite or unisexual, often 
dioecious. Calyx usually small, 4-5-toothed, sometimes accrescent, free, or 
adherent cither to the ovary or to the fruit, lobes valvate or imbricate. Petals 
3-6, valvate or imbricate, free, or more or less coherent. Stamens 3-15, inserted 
with the petals, free or adnate to them and either opposite to or alternate with 
them, all fertile, or some (staminodes) anantherous, disunited or more or less 
monadelphous; anthers erect, 2-celled, — splitting longtitudinally. Disk 
hypogynous, cup-shaped, perigynous or epigynous. Ovary free, or half-inferior, 
L-celled, or imperfectly 2-3-5-celled (from the dissepiments not reaching the 
apex of the cavity); style simple or O, rarely divided, stigma entire or lobed; 
ovules 1-5, pendulous from the apex of a central placenta, or from the side or 
apex of the ovarian cavity, consisting usually of a naked nucleous; funicle (or 
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Cedrela toona Roxb. 


placenta) often dilated into a thickened process “obturator’’ above the ovule. 
Fruit drupaceous, or dry indehiscent, 1-celled, 1-seeded, free, or more or less 
adnante to the calyx-tube and disk. Seed pendulous, albumen fleshy, entire or 
lobed rarely O; radicle superior, cotyledons leafy, flat or folded; rarely fleshy. 


Genus—ERYTHROPALUM Blume. 


Climbing cirhose shrubs. Leaves alternate, petiolate, simple, palminerved. 
Tendrils axillary. Peduncles axillary, dichotomous, ultimate pedicels umbellate, 
ebracteate. Flowers hermaphrodite (monoecious Blume). Calyx adherent, 
limb 4-5-parted. Corolla rotate-campanulate, deeply 5-lobed, lobes valvate. 
Stamens 5, opposite the petals, filaments very short; anthers incurved, 
adnate, introrse, 2-celled, dehiscing lengthwise at the sides; connective 
thick. Staminodes 5, alternate with the lobes of the calyx, and springing 
with the stamens from the throat of the corolla. Ovary semiadherent, 
obconic, tapering at the apex into a short style, 1-celled, sometimes 
provided with an epigynous disk; stigma minute 3-lobed; ovules 1-3, 
pendulous from the apex of the ovarian cavity, naked. Fruit fleshy, 
indehiscent, ovoid-oblong or clavate, surmounted by the remains of the 
calyx, l-celled; epicarp ultimately separating from the fruit in 3-5-fleshy, 
reflexed valves. Seed 1, pendulous, albumen fleshy; embryo minute. 


ERYTHROPALUM VAGUM Mast. 


A large woody climber. Leaves 6} by 44 inches, 5-7-nerved; petiole 
2 inches, peduncle 7-8 inches. Calyx-tube obconic, margin obscurely 5-toothed. 
Corolla deeply 5-lobed; lobes herbaceous, oblong-ovaie, reflexed. Filaments 
filiform, anthers minute. Ovary ovoid-oblong, 1-celled, epigymous, disk 
large, 5-lobed, lobes opposite the sepals; style short, subulate, stigma 
minute ovules 3, pendulous, anatropal. Fruit 1 inch, ovoid-oblong, surmounted 
by the remains of the disk, epicarp fleshy whitish; mesocarp somewhat 
bony, brownish; endocarp whitish, spongy. Seed solitary, large, pendulous, 
ovoid, acute below, without coat or distinction of parts except a trace 
of a radicle. 


Habitat: Occasional in the valleys and hill sides of the lower hill forests of 
Darjeeling and Sikkim Terai (0-500m.). Distributed in Tropical Himalaya, from 
Nepal to Mishmi and Assam. 
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Genus—NATSIATUM Ham. 


A climbing shrub. Wood porous, with inconspicuous medullary rays, 
Leaves alternate, petiolate, simple, 7-9-nerved. Flowers dioecious, in supra- 
axillary racemes. Male flower: Calyx deeply 5-parted, persistent, not 
accrescent. Petals 5, free, or united at the base. Staminodes 5, opposite 
the petals, outside the stamens. Fertile stamens alternate with the petals; 
anthers erect, apiculate, bilocular, dehiscing longitudinally. Pistil rudimentary. 
Female flower: Sepals and petals as in the male. Staminodes 4-6, 
hypogynous, alternating with an equal number of compressed glands. Ovary 
sessile, villous; style short, apex 2-3-lobed, stigmas capitate; ovules 2, 
collateral, pendulous, raphe dorsal. Drupe obliquely ovoid, compressed; 
stone crustaceous, l-celled. Seed solitary, albumen, fleshy; radicle superior, 
cotyledons leafy, orbicular, 3-5-nerved. 


NATSIATUM HERPETICUM Ham. 


A slender climbing shrub, herbaceous portions strigose; branches as 
thick as a goosequill. Leaves distant, 3-6 inches, membranous, roughish, 
cordate-ovate, acute, repand, 17-9-nerved; petiole longer than the blade. 
Racemes supra-axillary, long, slender, pendulous, many-flowered. Bracts 
small, linear, pedicels about the length of the flower. Flowers minute, 
greenish-yellow. Male flower : Calyx lobes valvate, lanceolate, scabrid. Petals 5, 
alternate with the calyx-lobes and one-third longer, lanceolate. Glandular 
staminodes 5, fleshy, 2-lobed. Fertile stamens opposite the sepals, filaments 
very short; anthers sagitate; connective glandular. Female flower: staminodes 
subulate. Drupe } inch. 


Habitat: Occasional in the lower hill forests on the banks and along 
the river beds of Darjeeling and Sikkin hills (0-500m.). Distributed in the 
Himalaya, from Nepal, Sikkim and the Khasia Mountains, altitude 3,000 feet, 
Assam. 


Family—ILICINEAE. 


Shrubs or trees. Leaves alternate, simple, exstipulate, or with 2 minute 
stipules, usually coriaceous and evergreen. Flowers small, in axillary cymes 
fascicles or umbellules, usually dioecious, ¢ with imperfect ovary, and ? 
with imperfect stamens. Calyx 3-6-partite or lobed; segments or lobes 
imbricate, persistent. Petals 4-5, rarely 6-8, connate at the base, or connate 


232 


in the ¢ and free in the 9, deciduous, imbricate. Stamens 4-5, adhering 
to the bases of the petals, sometimes free and hypogynous in the 8, 
flaments subulate; anthers shortly oblong, dorsifixed. Disk O. Ovary 
free, 3-16-celled ; style O, or very short, rarely long, stigma capitate or 
discoid; ovules 1, or 2 collateral, pendulous, raphe dorsal, micropyle 
superior, funicle often cupular. Drupe with 2 or more 1-seeded free rarely 
connate stones. Seed with a membranous testa, fleshy albumen and minute 


embryo. ; 
Genus—ILEX Linn. 


An often epiphytic shrub, branches stout, woody, leaves 4-6 inches, 
base rounded, midrib stout beneath, dark olivegreen when dry; nerves 
very slender, reticulate; petiole very short. Spikes 1} inches, solitary 
or twin, axillary and below and leaves, suberect or spreading; rachis 
rather stout, flowering from the base; bracts minute, pedicel 1/12 inch, 
flowers minute. Male flower: ¢ about 1/10 inch, diameter. Calyx flat, of 
4-5 rounded lobes. Corolla of 4-5 broadly oblong petals, slightly connate 
at the base, finally reflexed. Stamens inserted at the junction of the 
petals, filaments at length longer than the corolla; anthers small. Imperfect 
ovary globose, grooved. Female flower: ¢ not seen. Drupe 1/8 inch long, 
broadly ovoid, much compressed, with a sessile transversely elongated 
stigma on its broad truncate end, and 10-16 minute compressed coriaceous 
stones. 

ILEX FRAGILIS Hook. f. 

A small tree, with very brittle branches, quite glabrous. Leaves elliptic or 
ovate sub-cordate—acuminate serrulate, bright deep green, more membranous 
than in any of the Indian species, very strongly reticulate with many 
raised nerves beneath; petiole }-3 inch. Flowers } inch diameter, both 
$ 7 and @? fascicled; pedicels 4-2 inch, glabrous. Calyx lobes 
rounded-oblong. Petals spreading, broadly oblong, obtuse, united at the 
base in both sexes. Stamens shorter than the petals, filaments stout, inserted 
on the corolla in both sexes. Drupes 1/6 inch diameter, on short stout 
pedicels, fleshy, red, globose; stigma rather large and tumid, stones thickly 
coriaceous. 


Habitat: A rather common tree of the upper hill forests in Temperate 
Darjecling and Sikkim mixed with Rhododendron jungle in Sinchal. Distributed 
in Sikkim and Bhutan Himalaya, altitude 7,000 to 10,000 feet (2.200 to 3,]00m.) 
extending to Khasia Mountains, altitude 5,000 feet. 
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ILEX INSIGNIS Hook. f. 


A small evergreen erect tree, 15-40 feet tall; branchlets as thick as 
the little finger, grooved. Leaves 6-9 in., elliptic lanceolate, obscurely serrate 
very thick acute, narrowed into the stout, petiole, which is 3/4-1 inch; 
nerves beneath very stout and much reticulated; young oblong-lanceolate, 
base rounded, margins spinous toothed, spines about } inch long, but ‘i 
older plants spines disappear becoming almost entire, petiole shorter. 
Flowers 4-merous, 3 inch diameter, in subglobose clusters 4 inch diameter 
green; pedicels very short, stout; bracts opposite, small, ovate, acute. 
Calyx-lobes broadly ovate, acute or obtuse. Petals orbicular-obovate, connate 
below in the . Stamens equalling the petals, inserted on the corolla, 
filaments very thick. Rudimentary-ovary globose, with 4 minute papillae 
as stigmas. Ovary of ?4-celled; stigma sessile, discoid, 4-lobed. Drupe 2/3 
inch diameter, globose, with a globose 1-3-celled 1-3-seeded grooved woody 
stone formed of 4 connate stones. 


Habitat: Common in the upper hill forests at 7,000 to 9,000 feet (2,500 to 
3,000m.), abundant at Darjeeling, altitude 7,000 feet, Sinchal range. Distributed 
in Sikkim Himalaya; 


Younger leaves with sharp erect marginal spines and older leaves almost 
entire without spines. 
ILEX DIPYRENA Wall. 


An evergreen tree 30-40 feet; trunk sometimes 17 feet girth; shoots 
pilose. Leaves 3-4 in., elliptic lanceolate obscurely serrate shining, the young 
very spinous, the older with scattered marginal spines, the oldest with 
a thickened quite entire border; petiole 3-4 inch. Flowers 4-merous, } inch 
diameter, in axillary subglobose clusters, white; pedicels very short; bracts 
2, opposite, ovate, acute. Calyx-lobes broadly ovate, acute, ciliate. Petals 
obovate, connate below in the 3, free in the 9% Stamens of 6 inserted 
on the corolla, longer than the petals, of the 2 hypogynous. Ovary 
of 2 ovoid, 2- rarely 3-4-celled, stigma quadrate. Drupe } inch diameter, 
globose, scarlet, stones usually 2, rarely 3-4, deeply grooved longitudinally. 


Habitat: Common in the upper hill forests of Darjeeling and Sikkim, 
7,000 to 9,000 feet (2,500 to 3,000m.); abundant at Rungbi and on Sinchal. 
Distributed in Temperate Himalaya; from Simla, altitude 5,000 to 8,009 feet to 
Sikkim, altitude 7,000 to 9,000 feet. 
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ILEX INTRICATA Hook. f. 


A low rigid straggling shrub, forming matted masses with interlaced 
woody branches; branchlets stout, angled and rigid, the ridges warted. 
Leaves 4-1 in., obovate obtuse coursely serrate, spreading, thickly coriaceous, 
bright green, narrowed into very short petioles; nerves few beneath, raised. 
Flowers 1/10 inch diameter. Calyx-lobes orbicular. Petals broadly oblong 
coriaceous, nearly free below in the 9 spreading. Stamens equalling the 
petals, shorter in the 9, and hardly adherent to the petals at the very 
base. Drupes sessile, red, globose, stigma sessile 4-lobed, flesh thin, of the 


same structure. 


Habitat: Rather common in the Darjeeling and Sikkim hills, temperate 
forests in Tonglu, Sandakphu and Phallut, at 10,000 to 12,000 feet (3,000 to 
4,000m.). Distributed in Sikkim and East Nepal Himalaya, altitude 10,000 to 
12,000 feet. 


ILEX GODAJAM Colebr. 


A branching deciduous tree, fairly tall, 25 to 100 feet high, bark pale, ashy. 
Leaves 3-5 by 2-2-5 inch rather ovate, elliptic or oblong, entire membranous, soft, 
undulate, acuminate nerves very slender; petiole slender, }-1 inch; stipules 2, 
minute. Flowers ( 6) 1/8-1/6 inch diameter, in simple or panicled peduncled 
umbellules, which, as well as the peduncles and very short pedicels, are more 
or less pubescent, fragrant. Petals ovate- oblong, shorter than the slender 
filaments, united below. Calyx-lobes orbicular. 


Habitat: Rather common in lower hill forests of Sal in Darjeeling and Sikkim 
Terai, 0-500m., often seen in the Teesta Valley and Jalpaiguri, Siliguri foot-hills; 
extending to Assan. 


ILEX THEAEFOLIA Wall. 


Glabrous, branches robust, leaves 2-34 inches elliptic-oblong or lanceolate sub- 
caudate with an obtuse tip obtusely obscurely serrate very coriaceous reticulate 
beneath. Flowers 5-merous, ¢ in very short subsessile cymes, ¢ fascicled. Drupe } 
Inch diameter with 4 stones. 


Habitat: Rather rare in the Darjeeling and Sikkim lower hill forests in Terai 
and Duars, 800 to 1,000m. Distributed in Khasia Mountains, altitude 3,000 to 
4,000 feet, Mishmi Hills. 
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ILEX THOMSONI Hook.f. 


A small bright green shrub, about 6 feet high. Leaves 3-1 in., obovate ob- 
lanceolete sub-acute serrulate gland dotled shining, green, retaining their colour 
when dry, narrowed into the short petiole, serratures obtuse; nerves very 
obscure beneath. Flowers about % inch diameter, white; cymes of ¢ of 
usually 3 flowers on a peduncle }-3 inch long; pedicles slender; 2 pedicles } 
inch, lengthening and thickening in fruit. Calyx with 4 orbicular lobes. Petals 
broadly oblong, obtuse, connate at the base in both sexes. Stamens as long as the 
petals, inserted on the corolla in both sexes. Fruit drupe, globose } in., with 4 
Trigonous stones. 


Habitat: Rather rare in the middle hill forests 1,000 to 1,200m. in 
Darjeeling and Sikkim. Distributed in Eastern Himalaya; Bhutan, at Tongse, 
Khasia Mountains, altitude 4,000 to 5,000 feet, at Moflong; Churra and 
Surureem, Assam. 


Family—CELASTRINEAE. 


Trees or shrubs, erect or climbing. Branches sometimes spinescent. Leaves 
opposite or alternate, usually coriaceous, simple, petioled, rarely subsessile; 
stipules caducous or O. Flowers hermaphrodite or polygamous, usually cymose. 
Calyx small, 4-5-lobed, imbricate, persistent. Petals 4-5, rarely O, inserted below 
the disk or continuous with its margin, imbricate. Stamens 3-5, rarely 2, filaments 
subulate or flattened; anthers 2-celled. Disk usually conspicuous, pulvinate or 
flattened, lobed or entire, rarely O. Ovary sessile, the disk free at the base or 
confluent with it, 3-5-celled; style short or O, stigma triangular rarely 3-partite; 
ovules 2 in each cell, anatropous, erect, rarely 1 and pendulous, or many as- 
cending attached to the axis; raphe in those ascending ventral, in those which 
are pendulous dorsal. Fruit capsular, baccate, drupaccous or samaroid. Seed 
arillate rarely exarillate, sometimes winged, albumen fleshy or O; embryo usually 
large, cotyledons foliaceous flat. 


Genus—EUONYMUS Linn. 


Trees or shrubs, erect rarely scandent, glabrous. Leaves petoiled, rarely 
subsessile; stipules caducous. Calyx 4-5-fid, spreading or recurved. Petals 4-5. 
Stamens 4-5, inserted on the disk; anthers broad, 2-celled. Disk large, fleshy, 
4-5-lobed. Ovary sunk in the disk, 3-5-celled; style short or O, stigma 3-5-lobed; 
ovules 2 in each cell, attached to the inner angle, ascending and suspended. 
Capsule 3-5-celled, 3-5-lobed, angled or winged, coriaceous, rarely echinate; 
celis 1-2-seeded, loculicidal. Seeds covered by the aril, albuminous. 
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EUONYMUS FRIGIDUS Wall. 


A straggling shrub or a small tree, young shoots succulent. Leaves 3-5 by 3-13 
in., elegantly fringed with sharp deep biserratures, dark green. Flowers very 
small, on weak succulent filiform peduncles and pedicels, the latter } inch long; 
Flowers usually 4 merous. petals orbicular, entire. Fruit turbinate, 4-lobed. with 
long taparing wings. 

Habitat: Occasional in the Rhododendron forests of Darjceling and Sikkim; 
common in Tonglu, 3,600m. Distributed in Sikkim Himalaya, altitude 8,000 to 
12,000 feet, extending to Bhutan and Kumaon, in the West Himalaya. 


EUONYMUS TINGENS Wall. 


A tree 16-20 feet. Leaves 14-3 inches by 2/3-1 inch, ovate lanceolate sharply 
serrate, rugose, lucid, dark-green above, very pale beneath. Peduncles compressed. 
Flowers 4 merous sometimes 4-merous petals. Shortly clawed, nearly orbicular, 
coarsely crenulate, 4 inch, yellowish with purple veins. Fruit } inch, nearly 


round, 4-5-angled. 


Habitat: Rather rare in upper hill forests in Darjeeling and Sikkim Himalaya. 
Distributed in Western temperate Himalaya, altitude 6,000 to 10,000 feet; from 
Nepal to Simla. 


EUONYMUS ECHINATUS Wall. 


Climbing over trees and rocks, to which the stems adhere by means of dense 
adventitious rootlets. Leaves 1-2 inches by }-% inch, ovate lanceolate serrate, dark- 
green above, pale beneath. Peduncles mostly 3 times divided. Petals 3 inch, 
orbicular, crenulate. Style 1/24 inch. Fruit 4 in., globose covered with scattered 
dark coloured spines. 


Habitat: Occasional in upper Darjeeling and Sikkim hill forests at 6,000 to 
10,000 feet (1,500 to 3,200m.). Distributed in temperate Himalaya; from 
Garhwal to Sikkim, altitude 7,000 to 10,000 feet. 


EUONYMUS VAGANS Wail. 


A climbing shrub, branches smooth and never radicont. This and the smooth 
fruit turbinate, 4-lobed. Stem climbing. Leaves 1-2 inches by 4-3/4 inch, ovate- 
lanceolate serrate, Fruit the size of a pea, nearly black, smooth, wnarmed 
minutely tubercled. 


_ Habivat: Occasional in the upper hill forests of Darjecling and Sikkim 
ee at 1,500 to 3,200m. Distributed in temperate Himalaya; Sikkim to 
cpal. 
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EUVONYMUS THEAEFOLIUS Wall. 

A small erect shrub, branches terete. Leaves 2-3 inches by 3-14 inches ovate or 
oblong-lanceolate coriaceous. Peduncles about twice divided, short slender. Petals 
reddish, orbicular, entire, 1/6 inch. Style 14 inches. Fruit the size of a large 
pea, nearly round, obscurely 4-angled, 1-seeded. 


Habitat: A rare species in upper hill forests of Darjeeling and Sikkim 
Himalaya at 1,800 to 3,200m. Distributed in Central and Eastern Himalaya; 
Nepal; Sikkim, altitude 5,000 to 8,000 feet, extending to Khasia Mountains, 
altitude 4,000 to 6,000 feet, Assam. 


EUONYMUS HAMILTONIANUS Wall. 

A shrub or a small tree, with terete branches, bark soft, corky. Leaves 3-6 
inches, ovate or ovate-lanceolate, very finely serrate membranous. Peduncles about 
7-flowered. Petals 1/6 inch, cordate-lanceolate with revolute margins. Stamens 
and style 1/8 inch. Fruit turbinate, 4-lobed. 


Habitat: Occasional in upper hill forests of Darjeeling and Sikkim Himalaya 
at 1,800 to 2,800m. Distributed in temperate Himalaya, altitude 5,000 to 
6,000 feet from Kashmir to Kumaon, Khasia Mountains, altitude 5,000 to 6,000 
feet, Assam. 


Genus—MICROTROPIS Wail. 

Trees or shrubs, glabrous. Leaves opposite, petioled, or subsessile exstipulate, 
entire. Flowers in sessile clusters, or in peduncled cymes, axillary or supra- 
axillary, sometimes unisexual. Sepals 5, imbricate. Petals 5, rarely O, connate 
at the base, erect. Stamens 5, inserted on the disk or on the tube of the corolla. 
Disk O, or annular. Ovary free, ovoid, perfectly or imperfectly 2-3-celled; style 
very short; stigma minutely 2-4-lobed; ovules 3 in each cell, collateral at the 
inner angle. Capsule oblong, coriaceous, 1-celled, 2-valved, 1-seeded, surrounded 
at the base with the persistent calyx. Seed erect, stipitate; aril O. 


MICROTROPIS DISCOLOR Wall. 
A small tree. Leaves 3-5 by 14-24 in., elliptic sub-acwminate, margins flat. 
Petals 1/6 inch, elliptic, concave. Fruit } inch, ovoid. 


Habitat: Occasional in upper hill forests of Darjeeling and Sikkim Himalaya 
at 1,000 to 2,300m. Distributed in sub-tropical Himalaya; Kumaon, Sikkim, 
altitude 4,000 to 7,000 feet; Khasia Mountains, altitude 1,000 to 7,000 feet. 
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Celastrus paniculata Willd. 


Genus—CELASTRUS Linn. 


Scandent shrubs. Leaves alternate, petioled; stipules minute and deciduous, 
or O. Flowers polygamous, in terminal or axillary panicles or racemes. Calyx 5- 
cleft. Petals 5, spreading. Disk broad, concave. Stamens 5, inserted on the margin 
of the disk. Ovary not immersed in the disk, 2-4-celled; style short, stigma 
3-lobed, rarely 3-fid with the segments recurved; ovules 2 in each cell, erect. 
Capsule globose or obovoid, 1-3-celled, 1-6-seeded. Seeds enveloped in a fleshly 
aril, albumen fleshy; cotyledons foliaceous. 


CELASTRUS PANICULATA Willd. 


A large scandent climbing unarmed shrub with terete branches, the young 
shoots and branches pendulous, bark yellow corky. Leaves 24-5 inches by 1}-23 
inches, oval oblong or ovate or obovate, acuminate, serrate, membranous. Flowers 
yellowish green, in terminal pendulous panicles; petals 1/12-1/8 inch, oblong. 
Fruit 3 celled. Seed 4 inch, yellow, covered with red outer cover. 


Habitat: Common in the lower and upper hill forests of Darjeeling and Sikkim 
at 0-2,000m. Distributed in tropical and sub-tropical Himalaya, altitude 1,000 
to 4,000 feet, throughout the hilly districts of India. Seeds are used as a 
remedy against rheumatism, paralysis and leprosy. Leaf juice is an antidote 
in overdoses of opium. Seeds are sold in Darjeeling market under the Lepcha 
name “Ruglim’’, 


CELASTRUS STYLOSA Wail. 


A scandent or a large climbing shrub with terete branches, sometimes armed 
with paired stipuiar spines, bark yellow, corky. Leaves 23-4 inches by 14-2 inches, 
elliptic or ovate-oblong, acute or subacuminate, serrate. Flowers in short axil- 
lary or terminal irregular racemosecymes, Petals 4 in., oblong with wavy 
margins. Fruit yellow, crowned by the persistent styles. 


Habitat: Common in the upper hill forests of Darjeeling and Sikkim Himalaya 
at 1,500 to 2,500m. Distributed in Nepal; Sikkim Himalaya, altitude 5,000 to 
6,000 fect, Khasia Mountains, altitude 4,000 to 5,000 feet. The species 
18 fairly common in and about Darjeeling hills. 
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Genus—GYMNOSPORIA W. and A. 


Shrubs or small trees, branches often spinescent. Leaves alternate exstipu- 
late. Flowers in small dichotomous cymes. Calyx 4-5-cleft. Petals 4-5, spreading. 
Stamens 4-5, inserted underneath the disk. Disk broad sinuate or lobed. Ovary 
attached by a broad base, or immersed in the disk, 2-3-celled; style short, 2-3 
lobed; ovules 2 in each cell. Capsule obovoid, or nearly globose. Seeds 1-2 in 
each cell, aril completely or partially covering the seed, or O, albumen fleshy; 
cotyledons foliaceous. 


GYMNOSPORIA ACUMINATA Hook. f. 


A large shrub or a small tree with thick stout branches. Leaves 5-8 by 
2-34 in., ovate oblong, acuminate serrate. Flowers }-1 inch, long, in very 
delicate dichotomous cymes; petals 1/14 inch, oblong-elliptic reddish. Fruit 4-} 
inch, roundly obcordate, somewhat compressed, 2-celled, 2-seeded, black. 


Habitat: Occasional in the middle and upper hill forests 4,000 to 7,000 feet 
(1,500 to 2,500m.) in the Sikkim and Darjeeling hills. Distributed in Sikkim 
Himalaya, altitude 4,000 to 5,000 feet; extending to Khasia Mountains, altitude 
4,000 to 5,000 feet; Assam to North Burma. 


GYMNOSPORIA RUFA Wall. 


A large branching tree, with slender sparingly-armed branches; spines 
slender, 4-1 inch. Leaves 3-5 by 14 in., lanceolate acuminate serrate green 
above, pale beneath. Cymes 1-2 in. Capillary, dechotomous Sascicled. Flowers 
small; petals 1/16 inch. Fruit pale-yellow inside. Seeds black. 


Habitat: Occasional in the middle and upper hill forests of Darjeeling and 
Sikkim hills at 3,000 to 7,000 feet (800 to 2,200m.). Distributed in stib-tropical 
Himalaya; from Kumaon, altitude 2,000 to 5,000 feet, Sikkim and Bhutan, 
altitude 3,000 to 6,000 feet, extending to Khasia Mountains, altitude 2,000 to 


4,800 feet. 
Genus—SALACIA Linn. 


Scandent or sarmentose shrubs or small trees. Leaves opposite, petiolate, 
exstipulate. Flowers few or many, clustered in the axils of the leaves or extra- 
axillary, more rarely in cymes. Calyx small, 5-parted. Petals 5, imbricate. 
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Stamens 3, rarely 2 or 4, continuous with the disk, recurved. Ovary conical, 
immersed in the disk, 3-celled; style very short, stigma simple or 3-lobed; 
ovules 2-8 in each cell, in 1-2 series, inserted on the inner angle. Fruit baccate, 
1-3-celled, subwoody or fleshy. Seeds large, angular. 


SALACIA MEMBRANACEA Laws. 


A scandent climbing shrub with slender stems and branches. Branches com- 
pletely covered with minute pale-coloured warts. Leaves 3-6 by 1-2 in., elliptic 
entire, flat, shining, and very finely reticulated on both sides. Fruit 14 inches dia- 
meter, green. Seeds yellow in a sub-fleshy pulp. 


Habitat: A climbing shrub of lower hill forests in Darjeeling and Sikkim, 
2,000 to 3,000 feet (0-100m.). Distributed in Sikkim to Khasia. 


Family—RHAMNEAE. 


Shrubs or trees, erect or scandent (cirrhose in Gouania). Branches unarmed 
spinous or aculeate. Leaves simple, alternate (opposite or sub-opposite in Scutia 
and Sageretia), usually coriaceous, often 3-5-nerved; stipules small, deciduous 
or changed into prickles. Flowers hermaphrodite or polygamous, small, greenish, 
in lax or dense axillary cymes, which are solitary or disposed in spikes or panicles. 
Calyx 4-5-fid; lobes triangular, erect or recurved, usually carinate within, 
valvate. Petals 4-5, rarely 0, inserted on the throat of the calyx-tube, usually 
shorter than its lobes, cucullate or involute. Stamens 4-5, inserted with the 
petals and opposite to them, often enclosed within their folds; anthers ver- 
satile, 2-celled, dehiscing longitudinally. Disk fleshy and filing the calyx-tube 
or thin and lining it, entire or lobed, glabrous, rarely tomentose. Ovarv sessile, 
free or immersed in the disk, wholly free from the calyx-tube or more or less 
adherent to it, 3 rarely 2-4-celled; style short, simple, or 2-4-cleft; ovules 1 
in each cell, erect, anatropous, raphe dorsal. Fruit free or girt at the base or 
middle by the adhering calyx-tube, 3 more rarely 1-4-celled, capsular or a 
dry or fleshy drupe, sometimes winged. Seed with fleshy albumen, rarely 
exalbuminous; embryo large, erect. 


Genus—VENTILAGO Gaerin. 


Scandent shrubs, Leaves alternate, subbifarious. Flowers small, disposed 
M axillary and terminal (usually leafless) panicles, rarely in the axils of the 
leaves, Calyx 5-fid, with spreading internally keeled lobes; calyx-tube obconical. 
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Petals 5, obtriangular or cucullate. Stamens 5, adnate to the base of the petals 
Disk 5-lobed with a free margin. Ovary sunk in the disk, 2-celled; style very 
short. Fruit samaroid, the nut subglobose, girt at the base or m‘ddle by the 
adhering calyx-tube, prolonged above into a linear or linear-oblong coriaceous 
wing, l-celled, 1-seeded. Seed subglobose, exalbuminous. 


VENTILAGO CALYCULATA Tulasne. 


A scandent shrub. Leaves pubescent, 33-6 inches by 4-24 inches, ovate or 
ovateelliptic crenate-serrate, with about 6 pairs of costal nerves. Flowers in 
densely pubescent paniculate spike. Calyx densely pubescent without hairy within 
on the disk. Ovary densely pubescent; styles longer, and more diverging. Fruit 
13-2 by § inch. yellow, winged, often densely pubescent, at length nearly glab- 
rous, nut gert round the middle. 


Habitat: Occasional in the lower hill forests of Darjecling and Sikkim 
Himalaya, 0-1,500 feet. (0-500m.). Distributed throughout the hotter parts of 
India, from the Kumaon Himalaya and Nepal to Bhutan. 


Genus—ZIZYPHUS Juss. 


Trees or shrubs, often decumbent or sarmentose and frequently armed 
with sharp, straight or hooked prickles (transformed stipules). Leaves sub-bi- 
farious, alternate, usually coriaceous. Flowers fascicled, or in sessile or pedun- 
culated cymes. Calyx 5-fid, lobes spreading, keeled within; tube broadly 
obconical. Petals 5, rarely 0, cucullate, deflexed. Disk 5-10-lobed, flat or pitted, 
with a free margin. Stamens 5. Ovary sunk in the disk and confluent with it 
at the base, 2-4-celled; styles 2-4, free, or more or less united. Fruit fleshy 
or dry, with a woody or bony 1-4-seeded 1-4-celled stone. Seed planoconvex, 
albumen 0, or very scanty. 


ZIZYPHUS APETALA fook. f. 


A very thorny scandent shrub; young branches and flowers covered with 
ferruginous pubescence. Leaves 24-4 by 1-1} in. obliquely ovate acute, crenate- 
serrate, membranous. Prickles recurved, very short and sharp, base broad. Cymes 
1} inches. Calyx hairy inside. Disk 5-lobed, corrugated, hairy. Petals absent. 
Ovary 2-celled; styles 2, united to a little above the micldle. 


Habitat: Occas.onal in the mixed forests of the plains and foot of the hils 
in Darjeeling and Sikkim Himalaya, 0-1,000 feet. (0-300m.). 
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ZIZYPHUS RUGOSA Lamk. 


A straggling evergreen large thorny shrub, or small tree, often climbing. 
Prickles usually solitary, recurved, short, base broad. Leaves 23-6 in., elliptic 
Flowers densely pubescent, in long pedunculated cymes, forming on the usually 
leafless branches long terminal panicles, Calyx puberulous inside. Disk 5-lobed, 
hairy. Petals absent. Ovary 2-celled; styles 2, united below the middle. Fruit 
z-4, globose, fleshy, with a 1-celled, 1-seeded, very thin crustaceous stone. 


Habitat: Rather common all over in plains within Sal forests of the Terai 
in Darjeeling and Sikkim Himalaya, 0-1,500 feet (0-500m.). Distributed in 
tropical Himalaya, in Kumaon and Sikkim, Assam, almost throughout India to 
Burma. 


Zizyphus jujuba Lamk.—The well-known “‘ Baer’’ tree often grows in dense 
thickets in young stage, later becomes a spreading middle sized tree full of 
thorns. The tree is often found on road sides or cultivated in village shrubberies 
in Terai in Jalpaiguri and Siliguri. It is sometimes seen covered with golden 
leafless creeper—the parasitic Cuscuta reflexa—popularly known as “‘doddar’’. 
The fruit is edible, made into chatney and when ripe several large varieties 
are sold in the market and eaten fresh or cooked. 


Z. Oenoplia Mill. is a bushy shrub common in open sesul forests in Terai 


Genus—BERCHEMIA Weck. 


Shrubs with armed often scandent branches. Leaves alternate, penninerved; 
nerves straight, parallel. Flowers hermaphrodite or polygamous, fascicled, 
fascicles disposed in axillary spikes or panicles, or in the axils of the leaves, 
or clustered at the ends of the branches. Calyx 5 rarely 6-fid; tube hemispherical 
or turbinate. Petals 5, rarely 6, obovate or cucullate. Disk lining the calyx- 
tube, margins free. Ovary sunk in the disk, but free from it, 2-celled, narrowed 
into the bifid style. Fruit a hard or fleshy drupe, girt at the base with the calyx- 
tube; stone crustaceous or woody, 2-celled, 2-seeded. Seed linear-oblong, 
albumen fleshy. 


BERCHEMIA FLORIBUNDA Wall. 


A large erect or climbing shrub or small tree. Branches glabrous, glaucous 
when young. Leaves 2-4 in., ovate acute. Stipules 2.fid. Flowers sessile or very 
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shortly pedicellate, about 6 in a fascicle..Calyx 5-fid; calyx-lobes lanceolate, 
acute. Petals 5, spathulate. Fruit 3 inch long, purple, cylindric. 


Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim 
Himalaya at 4,000 to 6,000 feet (1,000 to 2,000 m.). Distributed in tropical 
Himalaya, from the Jhelum to Sikkim; extending to Khasia Mountains, 
Assam. 


The leaves of this plant is supposed to be poisonous to cattle. 


Genus—RHAMNUS Linn. 


Shrubs or trees. Leaves alternate, penninerved. Flowers fascicled in the 
axils of the leaves or disposed in simple or compound racemes, hermaphrodite 
or polygamous. Calyx 4-5-fid; tube urceolate; lobes keeled within. Petals 
4-5 or 0, cucullate or flat. Stamens 4-5. Disk thin, lining the calyx-tube. Ovary 
free, 3-4-celled, narrowed into a 3-4-cleft style. Fruit a berry-like drupe, girt 
at the base by the small calyx-tube, 2-4-celled, 2-4-seeded, obscurely dehiscent 
or indehiscent. Seed obovoid, albumen fleshy. 


RHAMNUS NIPALENSIS Wall. 

A suberect or rambling large shrub, with long slender glabrous branches, 
or pubescent only on the younger parts. Leaves 3-6 by 14-2 in., oblong or 
elliptic-oblong, shortly acuminate, serrate, membranous or subcoriaceous, dark- 
green and shining above. Flowers shortly pedicellate in fascicles, small, green, 
pubescent. Petals 5, oblong, concave. Fruit } inch, broadly obovate, blackish-red. 


Habitat: Occasional in the lower hill forests of Darjeeling and Sikkim, 
ascending up to 4,000 feet (0—1,400m.). Distributed in Central and Eastern 
H malaya; Nepal, Sikkim, altitude 3,000 to 6,000 feet, extending to Khasia 
Mountains, altitude 3,000 to 4,000 feet, and Assam to Burma. 


Genus—GOUANIA Linn. 

Unarmed climbing shrubs. Leaves alternate. Flowers polygamous, in axil- 
lary or terminal spikes; rachis often cirrhose. Calyx superior, 5-fid; tube short, 
obconic. Petals 5, inserted below the margin of the disk, hooded. Stamens 5, 
enfolded by the petals. Disk filling the calyx-tube, 5-angled or stellate. Ovary 
sunk in the disk, 3-celled; style 3-cleft. Fruit inferior, coriaceous, crowned by 
the persistent limb of the calyx, 3-winged. 
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GOUANIA NEPALENSIS Wall. 


A climbing shrub. Leaves longer and the flowers a litile longer; Disk glabrous 
the lobes linear acuminate; styles twice as long. 


Habitat: The species is met with in the lower and middle hill forests 
of Darjeeling and Sikkim ascending to 6,000 feet (2,000in.). It is distributed 
in Nepal to Sikkim. 


The plant is of medicinal value. The leaves are made into poultice and 
applied to sores by the Lepchas. Young leaves are edible. 


Family—VITACEAE. 


Small trees or shrubs, usually climbing by means of tendrils, more rarely 
radicant (sometimes herbaceous in Leea); juice copious, watery. Stems angled 
compressed or cylindric, with numerous very large proper vessels. Leaves alter- 
nate, usually petioled, simple or digitately or pedately 3-9-foliolate, rarely 
pinnate or decompound. Flowers umbellately- paniculately or spicately-cymose. 
Peduncles often transformed into simple or compound tendrils or adhering 
to rocks or trees by viscid pads terminating the ultimate segments, or expanded 
into a broad floriferous membrane (Pterisanthes). Flowers regular, hermaphro- 
dite, rarely unisexual. Calyx small, entire or 4-5-toothed or -lobed. Petals 4-5, 
distinct, or cohering, valvate, caducous. Stamens 4-5, opposite the petals, 
inserted at the base of the disk or between its lobes, filaments short subulate; 
anthers free or connate, 2-celled, introrse. Disk free or connate with the petals 
stamens or ovary, annular or veriously expanded. Ovary 2-6-celled; style short, 
slender conical or O, stigma minute or large and flat, sublobed; ovules 1-2 in 
each cell, ascending, anatropal, raphe ventral. Berry 1-6-celled; cells 1-2-seeded. 
Seed erect, often rugulose, albumen cartilaginous; embryo short basal, coty- 
ledons ovate. 


Genus—VITIS Linn. 


Sarmentose shrubs, climbing, usually by means of leaf-opposed tendrils, 
rarely rooting. Leaves simple or 3-9-foliolate and then digitate or pedate, rarely 
pinnate or bipinnate. Flowers umbellately- paniculately- racemosely- or spi- 
cately-cymose, usually ebracteate, sometimes polygamous. Calyx short, entire, 
or 4-5-toothed or -lobed. Petals 4-5, free or cohering at the apex. Stamens 4-5, 
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inserted below the margins of the disk; anthers free. Ovary 2- very rarely 3-4. 
celled; style O or short; ovules 2 in each cell. Berry ovoid or globose, 1-2-celled; 
cells 1-2-seeded. 


The genera Ampelocissus Planch., Cissus Linn., Tetrastigma Planch., are 
all more or less incorporated under the genus Vitis Linn. Planchon separated 
most of these genera, giving separate status. Almost all the species of these three 
genera are synonymous to one or other of the Vitis species. Hence no separate 
descriptions of the three above genera have been given. 


AMPELOCISSUS SIKKIMENSIS (Laws) Planch.=VITIS SIKKIMENSIS 
Laws, 


A slender rather trailing climber. Young parts often glaucous. Leaves 1} ft. 
orbicular-ovate deeply rounded cordate, cuspidately denticulate, abruptly acuminate 
membranous, denticulate, reddish, sparsely covered with peltate hairs. Peduncles 4 
inches or more, bearing a forked tendril a little below the sub-fleshy cyme. Petals 
spreading. 


Habitat; Occasional in lower and middle hill forests of Darjeeling and 
Sikkim ascending up to 6,000 feet (0 to 2,000m.). Distributed in Sikkim 
Himalaya, extending to Khasia Mountains, altitude 0 to 4,000 feet. 


AMPELOCISSUS NERVOSA Planch.=VITIS NERVOSA Laws. 


Stems deeply grooved, hollow. Leaves often nearly 2 feet broadly cordate, 
rounded at the tip with 5-7 shallow lobes, coarsely and irregularly dentate, co- 
vered above with minute soft hairs. Cymes stoutish, bearing midway a 1-2-times 
forked tendril. Fruit the size of a currant, black, fleshy, pedicel } inch. Seed 
smaller, more pointed at the apex, and darker coloured. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 4,000 to 5,000 feet 
(1,400 to 1,800 m.). 


AMPELOPSIS HETEROPHYLLA Sub & Zucc=VITIS GLANDULOSA Wall. 


Stems cylindric, solid, jointed and thickened at the nodes, with greyish dotted 
bark. Leaves 3-6 inches by 2-4 inches, cordate ovate crenate, rosely 3-lobed. 
Flowers in small dichotomous corymbose cymes shorter than the leaves. Fruit 
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small, globose, dark-purple, 3-4-seeded. Seed 1/6-1/8 inch, obtriangular, subemar- 
ginate, rounded and smooth on the back with a small spathulate tubercle, face 
wedge-shaped with a shallow | near depression on each side of the ridge. 

Habitat: Rather iare in the foothills of Terai in the Nepal, Darjeeling 
and Sikkim Himalaya. 


CISSUS DISCOLOR Bl.=VITIS DISCOLOR Dalz. 


Aclimbing plant, branches subangular and pedicels bright red. Leaves 2-12 by 
1-4 inches, ovate lanceolate acute acuminate base often cordate or sub-truncate, 
bristly or crenate serrate oblique, spotted with transverse blotches of white between 
the nerves on the upper surface, purple beneath, tendrils forked. Flowers with 
purple calyx and yellow corolla. Fruit reddish purple. Seed 4 inch, 
globosely-pyriform, smooth, pale. 


Habitat: Rather common climber in shady places overhanging from trees or 
creeping along the hill slopes in the lower hill forests from 0-600 feet, 
(0-200m.), very attractive foliage. Distributed in tropical Darjeeling and 
Sikkim Himalaya, extending to the Khasia Mountains, ascending to 3,000 
feet to Tenasserim, South Burma. 


A very handsome climber with its red stem and lovely mosaic pattern of 
colours on the rugose surface of the leaves for which it is cultivated in 
gardens. 


CISSUS SPECTABILIS Planch=VITIS SPECTABILIS Laws. 


A lofty scandent ferruginously hirsute shrub. Leaves a‘most sessile broadly 
cordate obtuse obsoletely 3-5 lobed sinuate-cordate at the base denticulate thick 
membranous scabrous above. Flowers very sinall, on slender pedicels 4-4 
inch. Cymes pedunculate, trichotomous 4-14 inches. Calyx truncate, scarcely +; 
inches, Style », inches truncate. Berry obovate. 


Habitat: Occasional in damp localities of lower hill forests in Terai at 
the foot-hills of Sikkim and Darjeeling ascending up to 6,000 feet (0-2,000m.). 
Distributed in Sikkim Himalaya; found damp forests near Kurseong, altitude 
5,000 to 6,000 feet. 


CISSUS REPANDA Vahl.=VITIS REPANDA W. and A. 


This interesting species is a lofty deciduous climber commonly met with 
m the Sal and mixed forests of the Terai and lower hills ascending up to 200 to 
250 m. It is seen to climb over the tallest trees of the forest and is one of the 
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commonest members of the lianes. Its long overhanging woody stem with brown 
corky bark often with fisures, and leaves 4-8 by 3-6 in., suborbicular deeply 
cordate 5-7 angled or lobed covered with rust coloured hairs when young 
It is frequently seen in the reserve forests of the Terai and Duars 
in Darjeeling, Jalpaiguri and Siliguri, abundant in Simulbari forest. Flowers 
reddish-brown 1 inch long. Fruit, } in., is eaten by birds. The wood holds good 
quanity of water and when one of the thick stems hanging like festoons in the 
forest is cut water gushes out. Its clear potable water is drunk by wayfarers 
to quench their thirst in waterless arears. 


VITIS LANATA Roxb. 


A very variable climbing plant in the size, shape and vestiture of the leaves, 
usually they are 3-6 inches by 12-3 inches, sometimes larger, cordate-ovate shortly 
acuminate and usually softly pubescent, but sometimes felted beneath, or nearly 
glabrous. Flowers small, green forming a thyrsoid paniculate cyme. Petals cohering 
at the apex rarely separating. Fruit the size of a large pea, round, purple, 
4-seeded, edible. Seed 4 by } inch, obtriangular, subemarginate, rounded and 
smooth on the back with a small spathulale tubercle, face wedge-shaped with 
a shallow linear depression on each side of the ridge. 


Habitat: Occasional in the Terai forest of Darjeeling and Sikkim Himalaya 
from 0-500m. Distributed in tropical Himalaya, from Kashmir and Jammu, 
altitude 1,000 to 4,000 feet, and Kumaon, altitude 6,000 to 7,000 feet, to Sikkim, 
altitude 1,000 to 5,000 feet; extending to Assam, the Khasia Mountains to 
North Burma. 


VITIS CARNOSA Wall. 


A climber, stems more slender and less succulent than other species. Leaves 
2-6 inches on long petioles; leaflets usually shortly stalked, 1-3 inches, ovate or 
obovate, rounded or acute, serrate or dentate. Tendrils opposite the leaves, slender, 
wiry, usually branched. Flowers white, umbellately cymose, the peduncle equall- 
ing the petiole. Style conspicuous. Fruit turbinate, fleshy, 2-4 seeded. Seed ¢ 
by 3 inch, traingular, round on the back and with a linear tubercle, wedge- 


shaped on the face. 


Habitat: Occasional at the foot hills of Sikkim and Darjeeling Himalaya, 
(-500m. Distributed in tropical Himalaya and throughout the hotter parts 
of India extending to North Burma. 
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Y’. quadrangularis Wall, easily distinguished by its quadrangular 4-winged 
stem, leaf opposed tendril and whitish flowers. It is often found as epiphytes 
on taller trees. The plant is of medicinal value ard is commonly used as 
efficacious poultice in cases of fracture of the bones. 


TETRASTIGMA SERRULATUM Planch.=VITIS SERRULATA Wall. 


Large very slender climber. Leaves 5-foliolate; petiole 14-24 inches; leaflets 14-3 
inches by 4-1} inches, lanceolate or narrowly ovate or subobovate, subacuminate, 
birstly serrate in the notches. Tendrils slender, simple or forked. Cymes axillary or 
terminating in short lateral branches, pedunculate usually with several scarious 
conspicuous bracts, 3 — 5 rayed, rays several-flowered. Flowers pedicelled; pedicels 
1.1 inch. Fruit the size of a currant, globose, 2-4 seeded, black. Seed 4 inch by 
4 inch, pale obovoid, thick, rounded and muricate on the back, and with a 
linear tubercle, flattened on the face. Considered synonymous to V. capriolata 
Don. of F. B. I. 


Habitat Common in the middle and upper hill forests of Darjeeling and 
Sikkim Himalaya from 3,000 to 6,000 feet (1,000 to 2,000m.). 


TETRASTIGMA HOOKERI Planch. VITIS HOOKERI Laws. 

A large glabrous climber. Leaves pedately 45-foliolate; petiole 4-6 inches; 
leaflets stalked, 4-8 inches by 2-3} inches, elle tic, acute at both ends or shortly 
acuminate at the apex, serrate. Tendrils very long. Cymes 14-24 inches. Fruit 
1 inch in diameter pulpy, 2-seeded. 


Habitat: Occasional in the lower hill forests of the Terai in Darjeeling and 
Sikkim Himalaya, ascending up to 4,000 feet (0 - 1,800m.). 
TETRASTIGMA LANCEOLARIUM Planch. = IS LANCEOLARIA Rozb. 


The species is also synonymous to Vitis planicaulis Hk. f. This large woody 
globrous climber of the lower hill forests (0-1,000m.) is often met with in 
the Tista Valley in the Darjeeling and Sikkim. 


TETRASTIGMA RUMICISPERMA Pla =VITIS RUMICISPERMA Laws. 


An immense climber. Leaves usually pedately 5-foliolate, rarely 3-foliolate; 
petiole 3-6 inches; leaflets 3-6 inches by 1-23 inches, elliptic-lanceolate, serrate. 
Fruit black. Seed with a broad shallow groove on the back and a sharp ridge 
formed by the raphe on the face. The fruit is sweet and pleasant to the taste. 
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Habitat: Occasional in middle and upper hill forests of Darjeeling and 
Sikkim from 5,000 to 7,000 feet (1,800 to 3,200m.). Distributed in Nepal 
and Sikkim Himalaya, altitude 3,000 to 7,000 feet, extending to Khasia 
Mountains. 


Genus—LEEA Linn. 


Small trees shrubs or herbs. Branches striate or sulcate, often herbaceous. 
Leaves alternate, usually very large, simple or 1-2-3-pinnate; petiole dilated 
at the base into sheathing stipules. Peduncles opposite the leaves. Tendrils 0. 
Inflorescence corymbosely-cymose. Flowers red, yellow or green. Calyx 
5-toothed. Petals 5, connate at the base and adhering to the staminal tube, 
revolute. Stamens united at the base into a 5-lobed tube, filaments inserted 
between the lobes of the tube, inflexed; anthers free and exserted, or connate 
and included in the tube. Ovary inserted on the disk, 3-6-celled; style short, 
stigma swollen; ovules solitary in each cell, erect. Berry 3-6-celled, 3-6-seeded, 
usually succulent, sub-globose, flattened at the top. Seed wedge-shaped. 


LEEA ALATA Edgeworth. 


A soft undershrub, stems herbaceous, 2-5 feet high. Leaves shortly petioled; 
petiole winged, raddish; leaflets 12-14 by 2-3 inches; oblong or oblong lanceolate, 
serrate, reddish beneath rather long narrow. Flowers red. Anthers connate. Fruit 
the size of a large currant, scarlet or raddish-purple, succulent. 


Habitat: Occasional in the Sal forests of Terai and Duars, in Darjeeling 
and Sikkim, 0-500m. Distributed in tropical Himalaya; from Garhwal to 
Sikkim, altitude 1,000 to 5,000 feet. 


LEEA CRISPA Willd. 


A large stiff gregarious undershrub, stems herbaceous or somewhat woody, 
jointed, 4-5 feet, branches with crisped wings. Leaves usually quénate- pinnate, 
ovate, oblong deeply serrate; leaflets 4-12 by 14-3} inches oblong lanceolate 
acute. Cymes stoutish, small; bracts minute. Anthers distinct. Fruit the size 
of a cherry, black, succulent. The crisped winged stems and petioles give to this 
plant a most elegant appearance. 


Habitat: Fairly common in Sal forests and drier parts of Terai and Duars 
of Darjeeling and Sikkim, 0-3,000 feet (0-1,000m.). Distributed in Sikkim 
Himalaya, extending to the Khasia Mountains, altitude 1,000 to 4,000 feet; 
Assam. 
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LEEA ROBUSTA Rozb. 


An undershrub, stems herbaceous, erect, 2-6 feet, fluted, bark grey with 
brown vertical lines, pubescent, not crisped. Leaves membranous or subcoriaceous 
when old, without any gland; leaf-lets 6-8 by 2-3 in. 1 ovate or ovate lanceo- 
late serrate Cymes small pubescent. Flowers blue. Anthers distinct. Fruit the 
size of a large currant, black, succulent. L. aspara wall is synonymous to this 
species. 

Habitat: Occasional in Terai and Duars forests of Darjeeling and Sikkim 
Himalaya, from 0-6,700 feet (0-2,200m.) Common in drier areas of the hills 
in Sal forests. Distributed in Western tropical Himalaya, from Jammu to 
Nepal to Sikkim, ascending to 6,000 feet. 


LEEA SAMBUCINA Willd. 


A branching glabrous shrub, stem 4-10 feet high, with straight branches. 
Leaves rather small, pinnate or tripinnate often 34 by 4 feet; leaflets 2-10 by 
4.41 in, stalked, narrowly lanceolate serrate, very variable in size and shape; 
nerves arcuate, shining drying black. Flowers greenish-white. Anthers 
connate. Fruit the size of a small cherry, dry. 


Habitat: Rather common inside the lower and middle hill forests of Sal 
and other trees in the plains, Terai and Duars, of Darjeeling and Sikkim 
from sea level to 4,000 feet (10 to 1,400m). Distributed throughout the hotter 
parts of India, from the Himalaya as far west as Kumaon, to Nepal-Sikkim 
and Bhutan, extending to North Burma. 


Leea macrophylla Roxb.—It is a large herbaceous undershrub, common 
in the Sal forests of the Terai and Duars in Darjeeling and Sikkim foot hills, 
0-3,000 feet. (0-1,000m.). Leaves 9 in. to 2 ft. serrate or dentate, sub-lobed. 
simple, large, cordate, white underneath. 


The seeds are worn as necklace by children as remedy for stomach pains. 


Family—SAPINDACEAE 

Trees, shrubs, or rarely stout or wirv herbs. Leaves alternate or less 
commonly opposite, exstipulate or occasionally stipulate, pinnate palmate 
trifoliolate or simple; leaflets opposite or alternate, entire or dentate, occasionally 
lobed. Flowers mostly polygamo-dioecious and small, usually cither irregular 
or unsymmetrical. Calyx mostly 4-5-lobed or -sepalous, often unequally so, 
imbricate or valvate in the bud. Petals free, equal or unequal, usually 4-5 or O, 
the fifth sometimes deficient, flat. or in one genus cupshaped, often bearded or 
Squamate at the base within. Disk annular or unilateral, rarely in d¢ flowers 
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deficient. Stamens 5-10, inserted inside the disk at the base of the ovary or 
outside or on the disk, sometimes unilateral; anthers 2-celled, basifixed or 
versatile; filaments often pubescent, almost always free. Ovary centric or 
excentric, entire or lobed or sometimes divided nearly to the base, 1-4-celled: 
cells 1-2 or rarely more-ovuled. Style simple or divided, usually terminal: 
stigma usually simple. Ovules anatropous campylotropous or amphitropous, 
usually 1 or 2 together, occasionally more, affixed to the axis of the ovary 
ascending. Fruit capsular or indehiscent, entire or lobed, sometimes winged. 
Seeds globose or compressed, artillate or naked, exalbuminous or in some genera, 
albuminous. Embryo usually thick, sometimes plicate or spirally convolute. 


Genus—ERIOGLOSSUM Blume. 


Erect trees or shrubs. Leaves odd-pinnate, exstipulate, alternate. Leaflets 
opposite or subopposite, entire. Panicles terminal, erect, bearing the white 
irregular polygamo-dioecious flowers on elongated branches. Sepals 5, unequal, 
orbicular, concave, broadly imbricated, the two outer ones smaller. Petals 4, 
unequal, obovate, clawed, the place of the 5th vacant, scale hairy, hooded, with 
an apical lobed appendage. Disk onesided, lobed. Stamens 8, more or less turned 
to one side, rather unequal; filaments hairy. Ovary stipitate, obcordate, 3-lobed, 
3-celled; style slender, stigma obscurely 3-lobed; ovules solitary in the cells 
of the ovary. Fruit 1-3-lobed to the base; segments oblong, indehiscent, diverging. 
Seeds oblong, exarillate, exalbuminous, testa membranous; embryo straight; 
cotyledons thick. 


ERIOGLOSSUM EDULE Blume. 


A large or medium sized timber tree or shrub, with the shoots petioles and 
inflorescence ferruginous-pubescent. Leaves about 1-2 feet, impcripinnatc leaflets 
3-15 inches by 1-34 inches. Flowers sweet-scented, brownixh-white, shortly 
pedicelled in small clusters, on elongated spike-like racemes, arranged in a 
panicle. Fruit } inch, black, edible. Wood useful, strong, and durable, chocolate 
coloured in the centre. 


Habitat: Occasional in the foot hills of the lower hill forests in Darjeeling and 
Sikkim, 0-3,000 feet (0-1,000m.). Distributed in the Sikkim Himalaya extending 
to Assam and North Burma. £. rubiginosum Bl. is considred synonymous to 
this species. 
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Genus—ALLOPHYLUS Linn. 

Small trees or shrubs. Leaves 1- or 3-foliolate, exstipulate, leaflets entire 
or serrate. Racemes simple or branched axillary. Flowers small, polygamo- 
dioecious, globose, shortly pedicelled, white or yellowish. Sepals 4 in opposite 
pairs, hooded, membranous, widely imbricated; the two outer ones smaller. 
Petals 4, the place of the 5th vacant, small (or obsolete), sometimes declinate, 
naked inside or usually furnished with a shaggy scale above the claw. Disk one- 
sided, usually with 4 glands opposite the petals. Stamens 8, inserted on the 
receptacle inside the disk. Ovary usually 2-lobed and 2-celled; ovules in the 
cells solitary. Fruit indehiscent usually 1-2-lobed; lobes subglobose, fleshy or 
dry. Seeds usually with a short fleshy aril; embryo curved; cotyledons plicate. 


ALLOPHYLUS ZEYLANICUS Linn. 


A shrub or small tree with terete branches. Leaves 1}-16 inches by }-73 
inches; unifoliate oblong ovate or obovate acuminate usually toothed; petioles 4-3 
inches Racemes 3-9 inches. Flowers 1/16-1/8 inch diameter. Fruit globose red 
when ripe. A variable species. 


Habitat: Occasional in the lower hill forests of the valleys in Darjeeling 
and Sikkim hills from 0-3,000 feet., (0-1,000m.) Distributed in Sikkim 
Himalaya, altitude 1,000 to 3,000 feet extending to Assam. 


Genus—AESCULUS Linn. 


Trees and shrubs with scaly buds. Leaves opposite, digitate, deciduous, ex- 
stipulate; leaflets obovate or oblong, scrrate. Panicles terminal, erect thyrsoid. 
Flowers large, polygamous, irregular. Calyx tubular or campanulate, 5-cleft or 
-dentate, deciduous, with unequal imbricated lobes. Petals 4-5, unequal, clawed, 
without scales, imbricated, exceeding the calyx. Disk annular or unilateral, 
lobed or entire. Stamens 5-8, usually 7, inserted within the disk, free. Ovary 
sessile, 3-celled. Style elongated, slender; stigma simple. Ovules 2 in each cell 
of the ovary, superposed. Fruit capsular. 1-3-celled; valves loculicidal, coria- 
ceous; cells 1-seeded. Sccds subglobose, exalbuminous, with a broad hilum; 
testa. coriaceous; cotyledons thick, corrugated, conferruminated. 


AESCULUS PUNDUANA Wall. 
A large spreading tree with glabrous terete branches. Leaves palmate, when 
young hang downwards, glabrous, deep green when mature; leaflets unequal, up to 
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7, the terminal one 8-15 inches by 23-5 inches, the lateral ones smaller 
acuminate delicately serrate; common petiole 74-12 inches; petiolule 4-3 eek: 
Upper flowers 3 with rudimentary ovary opening first, ? flowers protogynous 
borne on large ercct thyrpoid penicles sticking out at the end of branches. Calyx 
tubular, } inch; lobes short, rounded at apex. Petals 4, white and sometimes pale 
yellow, (clawed) capsule rugose. 2-3 inches long. Fruit a brown ovoid or pyriform. 


Habitat: Occasional in the hill forests of Terai and Duars, 0-4,500 feet 
(0-1,500m.), in Darjeeling and Sikkim, often near streams and in valleys near 
moist areas. It is hardly seen west of Testa. Distributed in tropical Sikkim 
Himalaya, extending to the Khasia Mountains, ascending to 4,000 feet in Assam 
and North Burma. The soft white wood is used for making cups, plates, vases 
and toys. 


This handsome tree can be seen near the entrance to the Himalayan Hotel, 
Kalimpong. Several beautiful specimens are kept preserved jn front of the 
bungalow of the Director of Cinchona, Mungpoo, and Manager’s quarters at 
Munsong. This tree is allied to its European and South American representative 
Aesculus Hippocastamum Linn., the well-known ‘Horse-Chestnut.’’ This tree is 
often found in the British and other European towns and villages. The trees 
planted along the road sides in European towns are however said to be a hybrid of 
Platanus,—P. orientalis Linn. and P. occidentalis Linn. In Srinagar, Kashmir, 
this P. orientalis, the well-known “Chunar’’, attains giant size, and its avenue 
in autumn with copper coloured leaves presents a magnificent view. 


Genus—SAPINDUS Plum. 


Trees or shrubs. Leaves alternate or subverticillate (and then simple), 
exstipulate, usually paripinnate; leaflets corriaceous, commonly entire. Inflores- 
cence terminal or axillary. Flowers polygamous, regular. Sepals 4-5 widely im- 
bricated in 2 rows. Petals 4-5, with or without scales. Disk complete, annular, 
fleshy. Stamens usually 8-10, inserted within the disk; filaments usually pilose; 
anthers versatile. Ovary entire or 2-4-lobed, 2-4-celled. Style terminal; stigma 
2-4-lobed. Ovules solitary. Fruit fleshy or coriaceous, 1-2-coccous; cocci ob- 
long or globose, indehiscent. Seeds with a crustaceous or membranous testa; 


cotyledons thick; radicle short. 


SAPINDUS ATTENUATUS Wall. 


A shrub or tree of moderate size. Leaves 4-3 fect; always attenuate at base 
when unifoliolate; leaflets alternate or opposite, 2-18 inches by 3-1% inches. 
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Flowers 1/10-1/5 inch, nearly glabrous, red, bud greenish; stamens 6-8, not 
exserted; anthers yellow, oblong; filaments short or O. Ovary bilobed. Fruit 
1-2-lobed, ellipsoidal, size of an olive, red or dark purple; aril eaten. 


Habitat: Common in the plains or forests of the lower and middle hills of 
Terai and Duars of Darjeeling and Sikkim (0-700 m.), generally abundant 
in west of Testa. Distributed in Sikkim Himalaya to Bhutan, extending to 


Mishmi Hills, Assam. 





Genus—ACER. Tournef. 

Trees with opposite simple or palmately lobed exstipulate leaves, terminal 
and lateral racemes or corymbs and polygamous regular flowers. Calyx usually 
5-partite, imbricated, deciduous. Petals isomerous with the sepals or 0, erect, 
shortly clawed, without scales. Stamens 4-12, usually 8, inserted on the glabrous 
disk; filaments usually shorter in the hermaphrodite than in the male flowers. 
Ovary 2- (rarely 3-) lobed and celled, laterally compressed; cells 2-ovuled. 
Style bipartite; divisions linear, stigmatose on the inner face. Fruit a double 
samara, indehiscent. Seeds exalbuminous, exarillate; embryo conduplicate. 


ACER OBLONGUM Wall. 

A tree of 30-80 feet; trunk 1-2 feet diameter, bark white and green. Leaves 
small, oblong, entire, more or less persistent, dark-green above, 2-7 inches by 2-3 
inches, minutely reticulated; petioles §-3} inches, usually about half the length of 
their leaves. Sepals and petals narrow, 1/12-1/10 inch. Stamens 8, exserted, 
glabrous. Ovary hairy. Fruit glabrous, U-shaped; carpels 1-1} inch long; wings 
venose, diverging, contracted below, back nearly straight; cells woody, angular, 
clothed inside with white hairs. 


Habitat: Common in the middle hill forests in Darjeeling and Sikkim hills, 
3,600-8,700 feet (1,200 to 2,900m.). Distributed in temperate Himalaya; from 
Kashmir, altitude 2,000 to 3,000 feet, to Sikkim, altitude 3,000 to 5,000 feet; 
Bhutan, extending to the Mishmi hills. Assam. 


Wood reddish or yellow, hard, used for agricultural implements, and in 


Tibet for drinking cups. 


ACER LAEVIGATUM Wall. 
A large tree; trunk 30-80 feet high, 3-12 feet diameter, bark grey with hori- 
zontal furrows. Leaves 24-6 inches by 1-2 inches, more strongly reticulated than 
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in A. oblongum; petioles 4-4 inch. Cymes laxer than in A. oblongum. Sepals 5 
ovate or lanceolate, 1/15 inch. Petals 5, obtuse, clawed, white 1/122 
inch, Stamens 5-8, glabrous, exserted. Ovary hairy. Fruit glabrous Y- 
shaped, carpels 1-1} inch long; wings venose, slightly diverging, widened 
above, back usually curved; cells not angular. 


Habitat: Rather common in the upper hill forests of Darjeeling and Sikkim, 
from 5,000 to 9,000 feet (1,800 to 3,000m.). Distributed in temperate 
Himalaya, altitude 5,000 to 9,000 feet, from Simla to Sikkim, extending 
to the Khasia Mountains, altitude 5,000 feet, Assam. 


Wood used for house building and implements of various kinds. 


ACER SIKKIMENSE Mig. 


A large tall tree, more or less of the same habit as A. laevigatum. Leaves 3-6 
inches by 1%-32 inches; petioles ?-14 inch, cordate, serrate when young, entire 
when old, long accuminate. Racemes equalling or shorter than the leaves; pedi- 
cels very short alternate and opposite. Sepals lanceolate. Petals short. Stamens 
glabrous, short. Fruit almost sessile, glabrous; carpels §-3 inch long; wings 
venose, cliverging, widened above, back straight or slightly curved; cells not angular. 


Habitat: Common in the upper hill forests in Darjeeling and Sikkim hills 
5,400-9,500 feet (1,800 to 3,000m.). Distributed in Eastern temperate 
Himalaya, from Sikkim, altitude 7,000 to 9,000 feet and Bhutan, extending 
to the Mishmi Hills, Assam. 


ACER HOOKERI Mig. 


A tree of 15-50 feet, bark brown cracked. Leaves 24-6 inches by 14-33 
inches, sometimes 3-lobed, cordate sharply serrate; petioles 1-2 inches, reddish, 
Racemes 2-4} inches; pedicels 1/8-3/5 inch. Flowers 1/8 inch. glabrous; sepals 
elliptic or ovate; petals obovate, about equalling the sepals; stamens 8, scarcely 
exserted. Fruit, stalked, glabrous; carpels 3/4-7/8 inch long; wings venose, 
diverging, widened above, back slightly curved; cells not angular. 


Habitat: Very common in the upper hill forests in Darjecling and Sikkim, 
7,500-10,600 fect (2,500 to 3,500m.) abundant in and about Darjeeling and 
Tonglu ridge. Distributed in Eastern temperate Himalaya; Sikkim, altitude 
8,000 to 10,000 feet, to Bhutan. 
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The seeds of this tree are borne by wind (anemochorous) and when deposited 
in the forks or hcllows of other large trees, it grows like Ficus religiosa and F. 
bengalensis on the host tree and thus apparently looks like an epiphyte. 


ACER STACHYOPHYLLUM Hiern. 


A small tree. Leaves 24-34 inches by 14-234 inches; petioles 1-3 inches. 
Flowers unknown. Fruit glabrous; carpels 13-2 inches long; wings venose, 
somewhat widened upwards and diverging; cells angular, cuneate at base, 


woody. 


Habitat: Eastern temperate Darjeeling and Sikkim Himalaya, in the 
Lachoong valley, altitude 9,000 to 10,000 feet (2,800 to 3,400m.), extending 
to Bhutan, rather rare. 


ACER VILLOSUM Wall. 

A large handsome tree. Leaves 34-10 inches long and wide; petioles 2-5 inches. 
Cymes lateral shorter than the leaves. Sepals elliptic or ovate, ciliate, 3-nerved. 
Petals linear-oblong, ciliate, about equalling the calyx. Stamens 5-8, glabrous, 
exserted. Fruit puberulent, brownish; carpels 14-2} inches long, diverging; wings 
venose, margins often crenulate, back rather curved; cells angular-nervose. 


Habitat: Common in the middle hill forests of Darjeeling and Sikkim, 
4,000 to 7,000 feet (1,500 to 2,800m.); abundant near about Kurseong and 
Darjeeling. Distributed in temperate Western Himalaya; from Kashmir to 
Nepal, altitude 7,000 to 9,000 feet. 


ACER CAUDATUM Wall. 


A large tree, with somewhat glaucous shoots. Leaves in some cases with 
persistent puberulence especially along the veins beneath, 24-5 inches long and 
wide; petioles 14-34 inches, reddish, puberulent. Cymes appearing about the time 
of the Icaves. Sepals 4 inch, oblong, obtuse, whitish, 5-4. Petals white, obovate, 
rather shorter than the calyx. Stamens 4-6, exserted. Fruit glabrous, subglau- 
ees carpels 4-14 inches long, more or less diverging, quite patent; wings 
pink, or at length ferruginous, venose, back arcuate, front sinuous-crenulate; 
cells rugose, darker. 


Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim, 
7,500-10,500 feet, (2,500 to 3,800m.) Distributed in temperate Himalaya; from 
Chumba to Sikkim, altitude 7,000 to 11,000 feet. 
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ACER CAMPBELLII Hook f. and Thoms. 

A tree 40 to 100 feet tall. Leaves of a beautifully bright light green colour, 
pendulous, pilose beneath when quite young, 3-5 inches by 4-7 inches; lobes 
5-7, lanceolate or ovate-caudate; petioles reddish, 13-3 inches Cymes 2-6 
inches long. Flowers short, green; sepals 5, ovate; petals white, shorterth an the 
sepals, obtuse, plicate at base; stamens 8, reddish, about equalling the calyx; 
filaments short. Fruit glabrous, 3-1 inch long; carpels divaricate; wings venose, 
widened above, back slightly curved; cells globose darker, nearly smooth. 


Habitat: Very common in the upper hill forests of Darjeeling and Sikkim, 
6,600-10,500 feet, (2,200 to 3,500m.). 


ACER PICTUM Thunb. 

A beautiful tree of small or moderate size. Leaves 2-54 inches by 24-6} inches; 
petioles glabrous, 1-4} inches. Cymes 1-6 inches. Flowers }-} inch long, 
on slender pedicels; sepals oblong; petals spathulate, equalling the caly2; 
stamens 8, included. Fruit glabrous; carpels 14-13 inches long, divaricating 
almost on one line; wings sinuous, venose, back arcuate; cells compressed. Wood 


white, light, finegrained. 


Habitat: Occasional in the upper hill forests of Darjeeling and 
Sikkim, 8,400-10,300 feet (2,800 to 3,400m.). Distributed in temperate 
Himalaya, from Kashmir, altitude 4,000 to 6,000 feet, to Bhutan, altitude 
9,000 to 10,000 feet. 


Genus—DOBINEA Hamilt. 

A shrub with terete virgate branches. Leaves undivided, serrately toothed, 
opposite, exstipulate, petioled. Panicles terminal, pyramidal, leafy below, 
flowers small unisexual, glabrous. Calyx cup-shaped, 4-dentate, base subtur- 
binate, altogether wanting in the female flower. Petals 4, lanceolate-spathulate, 
excecding the calyx, wanting in the female flower. Stamens 8, alternately shorter, 
exserted, glabrous, wanting in the female flower; anthers short. Disk wanting 
in the male, annular in the female flower, glabrous. Ovary sessile, lenticular, 
l-celled, rudimentary in the male flower; style filiform, spirally involute, stig- 
matose on the inner side and at the apex; ovule solitary, erect. Fruit compress- 
ed, shortly ciliated on the margin, indehiscent, borne on widely bractcate 
pedicels, the bract being adnate to the pedicel and exceeding both it and the 
fruit. Sced solitary, compressed, exalbuminous, exarillate, testa membranous; 
cotyledons flat, accumbent; radicle short. 
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DOBINEA VULGARIS Hamiilt. 


Shrub 15-20 feet high. Leaves 3-7 inches by 1-2 inches; petioles 1/5-13 inches, 
pubescent. Panicles ranging up to 2 feet in width. Flowers 1/15-1/20 inch 
diameter; bracts linear, shortly pubescent, free; those close to the fruit 
obcordate-orbicular, venose, 4-3/5 inch diameter, rose-coloured. Fruit 1/8 inch 


diameter. 


Habitat: Occasional in middle and sometimes upper hill forests of 
Darjeeling and Sikkim, 4,500-7,200 feet (1,500 to 2,400m.). Distributed in 
Central and Eastern Himalaya; Nepal, Sikkim, altitude 4,000 to 7,000 feet, 
extending to Mishmi Hills, Assam. 


Genus—IURPINIA Vent. 


Glabrous and shining trees or shrubs, with smooth terete branches. Leaves 
opposite, stipulate, usually odd-pinnate; leaflets opposite, stipellate, serrulate, 
subcoriaceous. Panicles terminal and axillary; flowers small, regular, herma- 
phrodite. Calyx 5-partite, imbricated. Petals 5, imbricated. Stamens 5, inserted 
outside the lobed or crenulate raised disk; filaments flattened; anthers short. 
Ovary sessile, 3-lobed and -celled; styles 3, combined or distinct; stigmas sub- 
capitate; ovules 2 together or more and then in two rows. Fruit subglobose, 
indehiscent, 3-celled. Seeds angular; testa hard, shining; hile large; albumen 
fleshy; aril O. Embryo straight. 


TURPINA POMIFERA De. 


A leafy tree, sometimes large, occasionally only a shrub. Leaves 5-20 
inches long, pinnate, stipules interpetiolar, triangular, caducous; leaflets 24-8 
inches by 1-3 inches, serrate, dark, shining; petiolules of the lateral ones short, 
of the terminal ones ranging up to to 2 inches; stipels lanceolate-subulate, 
caducous. Fruit }-2 inches diameter, purplish, red, yellow or green. 


Habitat: Occasional in the lower hill forests of Terai and Duars of 
Darjecling and Sikkim, (0-4,500 feet 0-1,500m.). Distributed in Eastern 
subtropical Himalaya, from Nepal to Sikkim, altitude 2,000 to 7,000 feet; 
extending to the Khasia Mountains; Assam. 
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Family—S ABIACEAE. 


Climbing or erect shrubs or erect trees, glabrous or with simple hairs. Leaves 
alternate, exstipulate, simple or compound. Flowers small or minute, herma. 
phrodite or polygamous, usually panicled. Calyx 4-5 partite, imbricate. Petals 
4-5, equal or unequal, opposite or alternate with the sepals, imbricate. Disk 
usually small annular. Stamens 4-5, opposite the petals, inserted at the base 
of or on the disk, all perfect or two only perfect and three without anthers 
filaments clavate, flattened or subulate; anthers didymous, cells distant bursting 
transversely or by a deciduous cap. Ovary 2-3 celled, compressed by 2-3-lobed; 
styles 2-3, free or connate or O, stigmas punctiform, ovules 1-2 in each cell. 
Ripe carpels 1-2, dry or fleshy indehiscent. Seeds compressed or globose, basilar, 
hilum broad, testa membranous or coriaceous, albumen O; embryo various, 
cotyledons often contorted, radicle deflexed. 


Genus—SABIA Coleb. 


Climbing or sarmentose shrubs; branches with the bud-scales persistent at 
their bases. Leaves quite entire. Flowers axillary, solitary, cymose or panicled, 
usually hermaphrodite, 2-bracteate; bracts, calyx, corolla, stamens and carpels 
all opposite, Calyx 4-5-partite. Petals 4-5, with transparent, lines, green, pur- 
plish or yellow. Disk annular, 4-5-lobed. Stamens 4-5, inserted at the base of 
the disk; anthers extrorse or introrse. Carpels 2, rarely 3, cohering slightly; 
styles 2, erect, terminal, cohering slightly; ovules 2 in each carpel, collateral or 
superposed, horizontal. Ripe carpels 1- or -2, gibbous, with a subbasal style, 
dry or drupaceous. Seed reniform, testa coriaceous, dotted; embryo curved, 
cotyledons straight or incurved flat rugose or undulate, radicle cylindric. 


SABIA CAMPANULATA Wall. 


A straggling or climbing shrub. Leaves 2-4 inches by 3/4-1} inches, acumt- 
nate membranous, puberulous, nerves reticulate. Peduncles 1-2 inches, subclavate. 
Flowers 3-4 inches diameter, subglobose or campanulate green; sepals orbicular; 
petals 1/3-4 inch long, enlarging and persistent after flowering; anther sextrorse. 
Drupes 24 inches, pale blue, orbicular, compressed. 


Habitat: Occasional in the middle and upper hill forests of Darjeeling and 
Sikkim, 5,400-10,200 feet (1,800 to 3,400m.). Distributed in temperate 
Himalaya; from Simla, altitude 5,000 feet, to Sikkim, altitude 5,000 to 10,000 
feet. 
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SABIA LIMONIACEA Wall. 


A lofty climber. Leaves 3-7 inches by 14-2} inches, oblong or lanceolate acute 
base rounded or acute, much reticulate when dry; nerves oblique, incurved. 
Panicles reddish, quite glabrous, axillary or a little supra-axillary, with persistent 
bud-scales at the bases. Flowers minute, yellowish. Sepals orbicular. Petals 1/10 
inch, shortly clawed, obovate, 5-nerved, fleshy. Filaments fleshy, incurved. 


Habitat: Occasional in the foot hill forests (0-1,500 feet). 0-500 m., in 
Darjeeling Terai and Sikkim lower hill forests. Distributed in tropical Sikkim, 
Bhutan, and the Khasia Mountains, ascending to 3,000 feet; extending to 
Assam foot hills. 


SABIA LEPTANDRA Hook f. and T. 


A straggling or climbing shrub. Leaves thinly coriaceous, very variable in size 
and usually 3-4 inches by 1-13 inches, rarely 6 by 3 inches, elliptic or oblong 
acuminate beautifully reticulated between the few oblique nerves. Peduncles 1-2 
inches. Flowers campanulate, greenish-purple; sepals 5, rounded; petals } inch, 
long, punctate; filaments ligulate, anthers extrorse. 


Habitat: Occasional in middle and upper hill forests of Darjeeling and 
Sikkim, 4,000 to 7,000 feet (600 to 2,400m.) in the Sikkim Himalaya. 


SABIA PARVIFLORA Wall. 


A climbing shrub; branches very slender, tips puberulous. Leaves 2-4 inches by 
3/4-13 inches, ovate or oblong acuminate, thinly coriaceous, glabrous, pale beneath, 
nerves almost horizontal. Bracts minute, ciliate. Flowers minute; sepals ovate, 
ciliate; petals narrowly oblong, 5-nerved; filaments ligulate. Drupe 1 /3-4 inch, 
obovoid, oblong or subglobose; stone compressed. 


. Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim 
hills, altitude 4,000 to 5,000 feet (1,500 to 2,700m.). Distributed in subtropical 
and temperate Himalaya; from Kumaon to Sikkim, altitude 3,000 to 6,000 feet. 


Family—ANACARDIACEAE. 


Trees or shrubs; juice often milky and acrid. Leaves alternate, opposite 
in Bouea, exstipulate, simple or compound. Inflorescence various; flowers 
small, regular, unisexual, polygamous, or bisexual. Calyx 3-5-partite, some- 
times accrescent, spathaceous in Gluta. Petals 3-5, alternate with the 
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sepals, free, rarely O, imbricate or valvate in bud, sometimes accrescent 
Disk flat, cup-shaped or annular, entire or lobed, rarely obsolete. Stamens 
as many as the petals, rarely more, inserted under, rarely on, the disk 
filaments usually subulate; anthers 2-celled, basi- or dorsi-fixed. Ovary 
superior, half inferior in Holigarna, 1- or 2-6-celled, rudimentary or 2-3-fid 
in the 3; of 5-6 free carpels in Buchanania; styles 1-4, or stigma 
subsessile ; ovules solitary in the cells, pendulous from the top or wall or 
from an ascending basal funicle. Fruit usually a 1-5-celled 1-5-seeded 
drupe; stone sometimes dehiscent. Seed exalbuminous; embryo straight 
or curved, cotyledons plano-convex, radicle short. 


Genus—RHUS Linn. 


Trees or shrubs, with often an acrid juice. Leaves alternate, simple 
or 1-3-foliolate or pinnate; leaflets quite entire or serrate. Flowers small, 
in terminal and axillary panicles, polygamous. Calyx small, 4-6-parted, 
persistent; segments nearly equal, imbricate. Petals 4-6, equal, spreading, 
imbricate. Stamens 4, 5, 6, or 10, inserted at the base of the disk, free; 
filaments subulate; anthers short, imperfect in the ¢ flower. Ovary sessile, 
ovoid or globose, 1-celled; styles 3, free or curved, short or long; stigmas 
simple or capitate; ovule pendulous from a basal funicle. Drupe small, 
dry, compressed; stone coriaceous, crustaceous or bony. Seed pendulous 
from the funicle, testa membranous, cotyledons flattish, radicle hooked 
short superior. 

RHUS SEMI-ALATA Murray. 

A small tree, 15 to 30 feet tall, bark grey with many reddish brown 
lenticels, branchlets, petioles, leaves beneath and panicles clothed with a 
dense soft pubescence. Leaves 10-18 inches; pinnate, petiole usually winged 
cylindric; leaflets coriaceous, tomentose below, sessile, oblong, acuminate, serrate, 
base cuneate, terminal petiolute, opaque above, pale raddish white beneath; 
nerves many, parallel. Panicle large, broad, with a stout peduncle. Flowers 
1/12 inch, white or pale yellow-green. Sepals ovate, obtuse, pubescent. Petals 
much larger, oblong, ciliate, and with a ciliate median ridge on the upper surfaces. 
Stamens exceeding the petals; anthers large. Disk cup-shaped, 10-lobed, 
styles rather long. Drupe } inch diameter, orbicular, compressed, red, 
shining acid, edible. 


Habitat: Common in the lower hill forests of Darjeeling and Sikkim 
(600 to 2,000 m.). Distributed in sub-tropical to sub-temperate temperate 
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Rhus insignis Hook, f. 


Himalaya; from Banahal to Sikkim, altitute 2,000 to 6,000 feet, extending to 
the Khasia Mountains, altitude 3,000 to 5,000 feet. 


The fruits of this species are used as a remedy for dysentery. 


RHUS INSIGNIS Hook. f. 


A small beautiful tree. Leaves 12-18 inches, pinnate; petiole not winged 
terete; leaflets 6-9 inches by 3-4} inches, coriaceous, quite entire, elliptic or oblong, 
abruptly acuminate, glabrous and shining above, rusty, softly tomentose beneath; 
nerves very numerous. Flowers whitish. Fruiting panicles axillary, stout, 
10 inches long-peduncled; branches spreading. Drupes scattered on the panicle, 
globose 4 inch diameter; epicarp thin, dry, bursting irregularly and 
enclosing a globose white mass of wax containing a very small flattened 
crustaceous stone. 


Habitat: Common in upper hill forests of Darjeeling and Sikkim, from 
6,000 to 8,000 feet (1,800 to 2,700m.). Distributed in Sikkim Himalaya, 
interior valleys, altitude 3,000 to 6,000 feet, extending to the Khasia Mountains, 
altitude 4,000 feet, Assam. 


This species is sometimes found to grow on other trees as an epiphyte 
from seeds getting lodged in the hollows of the bifurcating branches. The 
juice of the leaves causes blisters. 


RHUS SUCCEDANEA Linn. 


A tree about 20-30 feet high, everywhere glabrous, except the panicle 
in some varieties. Leaves crowded at the ends of the branches, 6-18 inches; 
petiole terete, slender; leaflets 2-5 inches by 14-2} inches, petiolulate, elliptic- 
oblong or oblong-or ovate-lanceolate, tip very slender; base rounded or 
acute, straight or oblique; nerves numerous, slightly arched, — slender, 
becoming bright orange or scarlet in autumn. Panicles axillary, half the 
length of the leaves, slender, lax, with a very few scattered-hairs, obtuse. 
Petals much larger, oblong or obtuse. Disk 5-lobed. Drupes } inch diameter, 
in drooping panicles glabrous, compressed, bony, surrounded with wax. 


Habitat: Occasionally epiphytic like the previous species occurring in 


the middle hill forests of Darjeeling and Sikkim, 900 to 2,200m. 
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Distributed in sub-tropical to temperate Himalaya, from Kashmir, altitude 
3,000 to 6,000 feet; to Sikkim Lachen-Lachoong, altitude 5,000 to 8,000 feet, 
and Bhutan; extending to the Khasia Mountains, altitude 2,000 to 6,000 feet, 
Assam. 


Juice of the leaves causes blisters. 


RHUS WALLICHII Hook. f. 


A tree; branchlets stout; petioles and leaves beneath and panicles, 
clothed with a soft dense rusty tomentum. Leaves 12-18 inches; petiole terete; 
leaflets 6-9 inches by 2-3 inches, coriaceous, elliptic or oblong, acuminate, shortly 
petiolulate; base rounded, upper surface pubescent or glabrous; nerves 
20-25 pairs, parallel. Panicles much shorter than the leaves, axillary; 
branches short, stout. Flowers sub-sessile, 1/10 inch diameter. Sepals small, 
broadly ovate, obtuse. Petals much larger, obovate, concave, white with 
very broad dark veins. Filaments short; anthers large. Disk broad, cup- 
shaped, obscurely lobed. Drupes densely crowded, 4 inch diameter, globose, 
puberulous; epicarp dry, crustaceous, bursting irregularly; stone globose, 
very thick, bony, surrounded by wax. 


Habitat: Occasional in the upper hill forests of Darjeeling and Sikkim 
(800 to 2,200m.); temperate Himalaya; from Garhwal to Nepal, altitude 
6,000 to 7,000 feet. 


Genus—MANGIFERA Linn. 


Trees. Leaves alternate, petioled, quite entire, coriaceous. Flowers small, 
polygamous in terminal panicles, pedicel articulate; bracts deciduous. Calyx 
4-5 partite; segments imbricate, deciduous. Petals 4-5, free or adnate to 
the disk, imbricate; nerves thickened, sometimes ending in excrescences. 
Stamens 1-5, rarely 8, inserted just within the disk, or on it, 1 rarely 
more perfect and much larger than the others, the others with imperfect 
or smaller anthers, or reduced to teeth. Ovary sessile, l-celled, oblique; 
style lateral; ovule pendulous, funicle basal, inserted on the side of the 
cell above its base, rarely horizontal. Drupe large, fleshy; stone compressed, 
fibrous. Seed large, compressed, testa papery; cotyledons plano-convex, 
often unequal and lobed. 


Mangifera indica Linn. The well-known Mango tree is cultivated in 
tea gardens and private houses and gardens in the Terai. It forms also 
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good roadside trees often planted with the jackfruit tree—Artocarpus 
integrifoia Linn. This tree is equally popular for its ripe fruits Best 
varities are widely cultivated in West Bengal, Bihar and Uttar Pradesh. The 
green fruits, however, are not liked so much by the hillmen, but it is much 
prized by the Bengalis in the plains where it is preserved and cooked as chutney. 
The author found wild Mango tree in the interior of Jalpaiguri and Siliguri, 
Terai and Duars and also in the foothills of Darjeeling and Sikkim, but the 
fruit is of poor quality and infected by insects. The hill folk considers green 
jackfruit inauspicious. The deep green elliptic oblong or linear lanceolate acute 
leaves are used for decorating and religious purposes by the Hindus. There 
are at least 200 varieties of mangoes—some of which are delicious in taste and 
rich in nutritive value. 
Genus—TAPIRIA Juss. 

Erect or scandent shrubs or trees. Leaves alternate, odd-pinnate; 
leaflets numerous, subopposite, serrate. Panicles axillary and _ terminal. 
Flowers small, green, polygamous. Calyx 5-partite; segments imbricate, 
persistent. Petals 5, small, oblong, imbricate. Disk broad, 5-lobed. Stamens 
10, inserted at the base of the disk; anthers globose. Ovary in the ¢ 
immersed in the disk, 4-5-lobed, with 4-5 styles; in the ? ovoid, more 
free, l-celled; style short, conic, stigma simple; ovule pendulous from the 
top of the cell. Drupe obliquely oblong, fleshy; stone rugose, crustaceous. 
Seed oblong, testa membranous; cotyledons large, plano-convex; radicle 
superior. 

TAPIRIA HIRSUTA Hook. f. 

A large hairy scandent or climbing shrub, more or less clothed with 
soft. villous tomentum. Leaves 8-12 inches; petiole villous, slender; leaflets 
petiolute, 5-7 pairs, 1-4 inches, oblong acuminate, membranous, rarely quite 
entire, base cordate. Panicles villous; bracts ovate. Flowers 1/16 inch 
diameter, pale, sweet-scented. Drupe the size of a currant, black; flesh next 
the stone cellular and full of viscid brown balsam. 

Habitat: Not so common in the lower hill forests of Darjeeling and Sikkim 
Terai, 0-1,400m. Distributed in Central and Eastern tropical Himalaya, from 
Nepal to Sikkim, ascending to 4,000 feet; extending to Bhutan and the hills 
of Assam. 

Genus—DRIMYCARPUS Hook. f. 

Lofty trees. Leaves alternate, petioled, simple, quite entire. Racemes 

or panicles axillary. Flowers small, subglobose, polygamous. Calyx superior. 
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lobes 5, rounded, imbricate. Petals 5, erect, orbicular, imbricate. Disk. 
broad, annular. Stamens 5, inserted at the base of the disk. Ovary inferior, 
l-celled; style 1, very short; stigma capitate; ovule attached to the wall 
of the cell. Drupe transversely obliquely ovoid, fibrous, flesh resinous; 
stone coriaceous. Seed attached to the wall of the cell, testa membranous; 
embryo thick, cotyledons plano-convex, radicle minute opposite the hilum; 
plumule hairy. : 


DRIMYCARPUS RACEMOSUS Hook. f. 


A large tree; branchlets glabrous. Leaves 4-12 inches, coriaceou’, shining 
above, opaque and grey beneath; nerves 20-30 pairs, strongly arched; reticula- 
tions delicate; midrib above rather broad, margin thickened and waved; petiole 
3 inch, stout. Racemes branched in axillary fascicles, shorter than the leaves, 
pubescent or glabrate. Flowers 1/16 inch diameter, crowded, the males most so, 
greenish-white. Drupe red, 1 inch diameter. 


Habitat: Common generally on the outer face of the hill side in the middle hill 
forests from 3,000 to 4,000 feet (800 to 1,500m.); abundant at Latpanchor, and 
above Tindharia. Distributed in Sikkim, and Bhutan Himalaya, altitude 2,000 to 
5,000 feet, extending to the Khasia Mountains, altitude 0-4,000 feet, Assam. 


Family—CORJARIEAE. 


Usually glabrous shrubs, with 4-angled sarmentose branches, the lower 
opposite; buds scaly. Leaves opposite, rarely 3-nately whorled, quite entire, 
sessile, exstipulate. Racemes axillary. Flowers small, green, hermaphrodite or 
polygamous. Sepals 5, spreading, imbricate, persistent. Petals smaller than the 
sepals, fleshy, keeled within, thickened after flowering and embracing the fruit. 
Stamens 10, hypogynous, free or the alternate adnate to the petals, filaments 
short; anthers large, oblong, rough. Disk O. Carpels 5-10, free, 1-celled, whorled 
on a fleshy receptacle; style slender, subulate, fleshy, papillose all over; 
ovules 1 in each cell, pendulous from the top. Fruit of 5 or 10, oblong compressed 
dry little nuts, closely embraced by the fleshy petals, 1-celled, 1-seeded. Seed 
compressed, testa, membranous, albumen a thin layer; cotyledons plano-convex, 
radicle superior. 


Genus—CORIARIA Niss. 


Shrubs with opposite or whorld leaves. Infiorescence racemose with proto- 
gyuous flowers; sepals 5, petals 5, anthers 10. The petals are keeled on the inner 


266 


side, and after fertilisation grow fleshy and enclose the carpels forming a pseudo- 
drupe-fruit; ovules 1 in each locule, pendulous, anatropous, with dorsal raphe. 
Endospern thin. Some speceis C. myrtifolia Linn. yields tanin, others a black dye. 


CORIARIA NEPALENSIS Wail. 


A shrub with arched branches, glabrous or puberulous on the leaves beneath 
and racemes. Leaves 1-2 by 3-1} inches, usually broadly rounded, and abruptly 
acuminate, rarely ovate-oblong or elliptic and acute or acumina-e, minutely 
serrulate. Racemes axillary or in the forks, solitary or clustered, 2-6 inches long, 
rachis glabrous or pubescent; bracteoles oblong, concave, deciduous. Flowers 
about } inch in diameter; fruit }-5 inch diameter, black. 


Habitat: Rather occasional in the upper hill forests, 1,000 to 3,500 m., in 
Darjeeling and Sikkim. Distributed in temperate and subtropical Himalaya, 
from Marri, altitude 3,000 to 6,000 feet to Bhutan; ascending to 11,000 feet 
in Sikkim. 


Some species yield black dye. 


Family—LEGUMINOSAE. 


Herbs, shrubs, or trees. Leaves stipulate and usually alternate, pinnate or 
digitate or simple, often stipellate, sometimes with the rachis ending in a tendril. 
Inflorescence axillary leaf-opposed to terminal, usually simply racemose o- 
panicled; bracts and bracteoles usually both present. Flowers usually irregular, 
hermaphrodite, rarely regular or polygamous. Sepals 5, combined or free, often 
unequal, sometimes combined into two lips. Petals 5, rarely fewer by arrest 
usually free and unequal. Stamens normally ten, perigynous or almost hypogy- 
nous, rarely fewer by arrest or indefinite; filaments free or variously combined. 
Anthers 2-celled, the dehiscence almost always longitudinal. Ovary free; style 
simply, cylindrical, usually declinate; stigma capitate, terminal or oblique. 
Ovules one or more on the ventral suture. Fruit usually dry, a pod splitting open 
along both sutures, sometimes continuous and indehiscent, at others separating 
into 1-seeded joints. Seed usually exalbuminous; cotyledons foliaceous or amyg- 
daloid, with a straight or inflexed accumbent radicle. 


Genus-—PIPTANTHUS D. Don. 


A shrub. Leaves dig'tately 3-foliolate. Flowers racemed, bracteolate. ( -alyx- 
tube campanulate; teeth equal, lanceolate. Corolla three times the calyx; petals 
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all with long claws; standard orbicular, erect, margins reflexed; wings obovate: 
keel-petals obovate-oblong, connate down the back, slightly incurved. Stamens 
free; anthers uniform. Ovary linear, stalked, downy, 6-10-ovulate; style filiform, 
incurved; stigma minute terminal. Pod linear, flattened, continuous within. 


PIPTANTHUS NEPALENSIS D. Don. 


A shrub 6-15 feet high; habit of the laburnum; branches downy. Stipules 
small, connate, amplexicaul; petiole 1 inch or less; leaflets glabrescent, lanceolate, 
2-4 inches, narrowed to both ends. Flowers 12-20 inches subdense racemes; bracts 
large, deciduous; bracteolate O. Calyx downy, deciduous from the base. Corolla 
yellow, above | inch long. Pod 2-5 inches, 3-10 seeded. 


Habitat: Very common in the upper hill forests of Darjeeling and Sikkim, in 
Singalila Range on the way to Sandakphu from Rimbick and Ramam, 6,000 to 
10,000 feet (1,800 to 3,400m.). It grows rather gregoriously in open outskirts of 
forests. Often cultivated for its beautiful yellow flowers and foliage. Distributed 
in temperate Himalaya, from Simla to Bhutan, altitude 7,000 to 9,000 feet. 


Genus—PRIOTROPIS W. and A. 


Calyx-tube campanulate; teeth subequal. Corolla much exserted; standard 
roundish; wings obovate-oblong; keel broad, with a long distinct ascending 
beak. Stamens monadelphous; anthers dimorphous. Ovary distinctly stalked, 
<-ovulate; style long, abruptly incurved at the base, bearded on the inner side, 
stigma capitate. Pod distinctly-stalked, 5-6-seeded, oblong, flattened, conti- 
nuous within. 


PRIOTROPIS CYTISOIDES W. and A. 


A small branching undershrub, with the habit of Crotalaria striata, with 
slender glabrous branches. Stipules O; petioles as long as the leaves; leaflets 
3 oblong, glabrous, membranous, 2-3 inches long, narrowed to both ends. 
Racemes copious, short-stalked, leaf-opposed and terminal, closely 12-20-flowered. 
Calyx Linch, finely silky; teeth lanceolate, as long as the tube. Corolla pale yellow, 
glabrous, 2-3 times the calyx. Pod 1 inch by } inch, narrowed to both ends; 
gynophore filiform, quite as long as the calyx. 


Habitat: Occasional in the middle hill forests at 1,000 to 2,000 m, Abundant 
round about Kalimpong and Dumsong. Distributed in Tropical East Himalaya; 
Nepal] to Ava, ascending to 6,000 feet in Sikkim. 
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Genus—CROTALARIA Linn. 


Herbs or shrubs of very various habit and vestiture. Leaves simple or 3- 
foliolate, very rarely odd-pinnate. Flowers in terminal or leaf-opposed racemes, 
often showy. Calyx-tube short; teeth linear or lanceolate, subequal or shortly 
connate in two lips. Corolla equalling or exceeding calyx; standard with a short 
claw, usually round; wings obovate-oblong, shorter; keel broad, equalling the 
wings, its petals joined down the back, much incurved, distinctly beaked. 
Stamens monadelphous; anthers dimorphous. Ovary sessile or stipitate, linear, 
usually multi- rarely 2-ovulate; style long, abruptly incurved at the base, bear- 
ded upwards, stigma minute oblique. Pod sessile or stipitate, straight, linear or 
oblong, turgid, continuous within, usually many-seeded. 


CROTALARIA FERRUGINEA Grah. 


A robust shrub, branches in the type finely silky. Leaves short-stalked, 
moderately thick; pale beneath, obtuse, eqgual-sided, 1-2 inches long; stipules persis- 
tent, foliaceous, often deflexed. Peduncles usually 2-3-times the leaves; racemes 
much elongated; bracts persistent, spreading or deflexed. Calyx 3-3 inch, 
shortly silky; teeth long, upper lanceolate, lower linear. Corolla not distinctly 
exserted, Pod short-stalked, 1-14 inch long. 


. Habitat: Occasional in middle hill forests of Darjecling and Sikkim 
Himalaya, 1,500 to 2,700m. Distributed in the East Himalaya from Nepal to 
Assam, ascending to 5,000 to 6,000 feet. 


CROTALARIA ALBIDA Heyne. 


A shrub 1-2 feet high, with very numerous firm slender, obscurely silky 
branches. Leaves short-stalked, firm, 1-2 inches, thinly silky beneath, pellucido- 
punctate, glabrescent above. Racemes 2-4 inches long, rarely lateral. Calyx 
turbinate, inch, finally 3/8 inch long, thinly silky; teeth long, 3 lower linear 
acuminate, upper broader often subobtuse. Corolla pale yellow, glabrous, scarcely 
exserted. Pod oblong-cylindrical, }-5/8 inch long, 6-12 seeded. ; 


. Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim 
Imalaya, at 1,800 to 2,400m. Distributed in tropical region throughout India 


Proper, ascending to 5,500 feet in Kumaon, and to 6,000 to 7,000 feet in the 
West Himalayas. 
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CROTALARIA SERICEA Reiz. 

A robust undershrub 3-4 feet high, with stout striated branches. Leaves 
oblanceolate-oblong, moderately firm in texture, 3-6 inches, cuneate at the base. 
Racemes laxer, 20-40-flowered, often a foot long; bracts persistent, reflexed; 
pedicels exceeding calyx. Calyx } inch; teeth lanceolate, twice campanulate tube. 
Corolla half as long again as calyx, generally purplish. Pod 1-2 inches long, dis- 
tinctly 3/4-7/8 inch broad. 


Habitat: Common in lower hill forests of the foothills of Darjeeling and 
Sikkim (0-1,000 m.). Distributed in tropical region and throughout India 
proper, ascending to 3,000 feet in Kumaon. 


CROTALARIA HUMIFUSA Grah. 


Stem under a foot long, flecuose, much branched, densely clothed with short 
spreading yellow-brown silky hairs. Leaves nearly sessile, very obtuse, mem- 
branous, pale, glaucous below, equal at the base, }-l inch long. Peduncles 
arcuate, densely silky, usually 2-3 times the leaves, sometimes leafy below; 
pedicels carnuous, lower as long as the calyx. Calyx 1/8 inch, densely silky; 
teeth linear, very long. Corolla yellowish, not exserted. Pod short-stalked } inch 
long. 


Habitat: Occasional in the middle hill forests (0 to 1,500m.) of Darjeeling 
and Sikkim hills. Distributed in the West Himalaya from Kumaon to Sikkim, 
extending to the’ Khasia Hills ascending to 5,000 feet, Assam. 


CROTALARIA HIRSUTA Willd. 


An undershrub. Leaves more membranous, always acute, 1-2 inches. 
Peduncles shorter, more slender, often leafy, densely clothed with short spreading 
silky hairs. Calyx } inch, densely pubescent. Corolla yellow, distinctly exserted. 
Pod just the same in shape and size. 


Habitat: Rare in the mixed forests in the plains at the foothills of Dar- 
jeeling and Sikkim. Distributed in tropical region, Central Himalaya. 


In the tea gardens of Jalpaiguri, Siliguri and Darjeeling districts from the 
foothills to about 7,000 feet (as found in the Happy Valley Tea Estate in the 
Darjeeling Town itself), particularly in the lower hills generally three species 61 


270 


Leguminous crops are cultivated for shade, preservation of soil, recoupment 
of fertility and prevention of soil erosion. These are Crotalaria Dombeyana DC., 
C. anagyroides H. B. and K., and Tephrosia candida DC., which are idealy 
suited for this purpose. Compost made of these plants with nitrogen root 
nodules underneath certainly goes a long way towards recoupment and increase 
of fertility of soil. In young stage these Legumes offer shade to young plants 
of Tea, Cinchona and other medicinal plants in the nurseries and also in the field 
after transplantation. In the Government Cinchona Plantation and plantations 
of medicinal plants in Mungpoo, Munsong, Lat-pancher and Rongo, particularly 
in the latter, these nitrogen yielding plants are much used as compost for the 
improvement of cultivation. Crotalarias, both the species, are handsome with 
bright vellow flowers. Tephrosia is easily distinguished by its brown villous 
calyx and white flowers. It is taller than Crotalaria Sp., and hence freely used 
for the purpose of shade in the lpecac plantation. In the plantations Crotalarias, 
when in full bloom, effuse a peculiar unpleasant smell. The nodules, 
are abundant before flowering. At the post-flowering stage the nodules are 
exhausted and used up by the plants. Hence for mulching and preparing 
compost it is advisable to cut down these shrubs before flowering. The two 
Crotalarias—C. dombyana and C. anagyroides are exotic species but 
thoroughly acclimatised and naturalised. Tephrosia candida is indegenous grow- 
ing wild in the Terai, Duars and middle hill forests. 


CROTALARIA ALATA Hamilt. 

A suberect under-shrub 1-2 feet high. Stem and leaves below clothed with 
short silky pubescence. Leaves subsessile, much thinner, obovate tu ovate-oblong, 
reaching 2-3 inches; stipule forming a wing from one node nearly to the next, 
its point lanceolate-deltoid. Racemes 2-3 flowered; bracts small, persistent, ovate 
acuminate. Bracteoles inserted above the base. Calyx 3-8 inches, densely silky; 
tube campanulate. Corolla pale, not exserted. Pod linear-oblong, glabrous, 
1{-1? inches long, 30-40 seeded. 


Habitat: Occasional in the middle hill forests of Darjeeling and Sikkim 
Himalaya, from 0 to 1,800m. Distributed in Kumaon to Assam and the Khasia 
Mountains, ascending to 5,500 feet, Mishmi, Assam. 


CROTOLARIA LINIVOLIA Linn. 


Annual, 4-2 feet high, with copious slender firm terete branches clothed 
with short adpressed silky hairs. Leaves short-stalked, moderately firm, shortly 
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silky, base subcuneate; stipules nil. Racemes usually terminal only, reachin 
3-1 foot long; bracts and bracteoles subulate, very minute. Calyx 1 /6-4 tek 
long, deeply bilabiate, densely shortly brown silky; teeth of upper lip Geraint 
of lower lip very short, deep linear. Corolla pale yellow, glabrous, scarcely 
exserted. Pod 8-10-seeded, black when mature. . 


Habitat: Occasional in the lower hill forests of Darjeeling and Sikkim 
Himalaya (0 to 1,100m.). Distributed in tropical region; Sikkim, altitude 
1,000 to 4,000 feet, 


CROTALARIA VERRUCOSA Linn. 

Copiously branched, scarcely shrubby, 2-3 feet high. Branches at first 
puberulent, soon glabrescent. Leaves thin, obscurely downy beneath, reaching 
4-6 inches, casually acute. Racemes moderately close, 12-20 flowered, 4 foot 
or more long; bracts linear, very minute; pedicels equalling or shorter than calyx. 
Calyx } inch, obscurely downy, teeth lanceolate, twice tube. Corolla twice calyx, 
yellow, white and blue. Pod finely pubescent, 1-14 inches long, 10-12 seeded. 


Habitat: Occasional at the foothills (0 to 700m.) of Darjeeling and 
Sikkim Himalaya. Distributed in tropical Himalayas, (reaching 2,000 feet 
in Sikkim). 


CROTALARIA TETRAGONA Roxb. 

A stiff shrub, reaching 6-8 feet high; with sulcate thinly silky slender erecto- 
patent branches, and angular branchlets. Leaves short-stalked, distant, mem- 
branous, both sides thinly silky or glabrescent, reaching 3-1 foot. Racemes 
6-10-flowered, half a foot or more long; bracts minute, linear. Calyx 2-1 inch 
long, densely brown-velvety; teeth very long, linear or lanceolate, acuminate. 
Corolla lemon-yellow, glabrous, little exserted. Pod 14-2 inches long, densely 
persistently dark-brown and velvety, 12-20-seeded. 


Habitat: Occasional in the lower hill forests and at the foothills of Darjee- 
ling and Sikkim Himalaya, 0 to 1,200 m. Abundant in dry open places in 
(Simulbari,) Siliguri. Distributed in Kumaon (up to 3,500 feet), to Sikkim, 
extending to Assam. 


Genus—PAROCHETUS dAamilt. 
A slender creeping herb. Leaves 3-foliolate. Flowers on axillary peduncles. 
Calyx tube campanulate; two upper teeth subconnate. Corolla free from stamina] 
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tube; standard broad, obovate clawed; wings much shorter, obtuse; keel as long 
as the wings, incurved and subacute at the tip. Stamens diadelphous; filaments 
not dilated; anthers uniform. Ovary sessile, linear, many ovulate; style elongat- 
ed, glabrous, suddenly incurved above the base, stigma terminal. Pod linear, 


turgid, continous within. 


PAROCHETUS COMMUNIS Hamilt. 


Rhizome thread-like, wide-creeping. Petiole long, filiform, bearing leaves 
more or less like those of Oxalis corniculata; leaflets subsessile, obovate, cuneate, 
emarginate, entire, glabrous or slightly pubescent. Peduncles overtopping the 
leaves. 1-2-flowered. Calyx } inch deep; teeth lanceolate. Corolla 4-2 inch, 
purplish-white; or bluish. Pod straight, glabrous, linear, 3-1 inch long. 


Habitat: Distributed in Subtropical, Temperate and Alpine Darjeeling 
and Sikkim Himalaya, from Simla and  Garhwal to Assam, 
altitude 4,000 to 13,000 feet, also in Nilghiris. 


One of the most common members of the ground flora in the hill slopes, 
open places, valleys, meadows, grassy glades, everywhere. It is easily 
distinguished by its beautiful paleblue flowers, projecting out of the grassy 
ground, from 100 to 4,000m. all over Darjeeling and Sikkim. 


Genus—INDIGOFERA Linn. 


Herbs or shrubs clothed more or less densely with adpressed hairs laterally 
attached, often silvery-canescent. Flowers in copious axillary racemes. Calyx 
minute, campanulate; teeth 5, subequal or the lowest longest. Corolla caducous; 
standard obovate; keel straight, not rostrate, spurred on each side near the 
base. Stamens diadelphous; anthers uniform, apiculate. Ovary sessile, usually 
many-ovuled; style short-incurved, stigma capitate usually penicillate. Pod 
usually lincar-cylindrical rarely oblong or globose, turgid, rarely flattish, in 
one section crescent-shaped, densely muricated. 


INDIGOFERA LEPTOSTACHYA DC. 


An erect shrub, reaching 10 feet high, with slender twiggy branches, thinly 
silky only when young. Leaves short-petioled 3-4 inches long; leaflets (13-19) 
3-1 inch long, membranous, opposite, oblanceolate-oblong, obscurely herpida 
green above, glaucous below, nearly glabrescent. Peduncles reaching 1-2 inches, 
Tacemes lax, finally 2-3 inches long; pedicels not much longer than the 
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calyx. Calyx 1/12 inch finely brown silky; teeth short, deltoid. 
Corolla 4-3/8 inch pale red, canescent externally. Pod glabrous straight, 
1-14 inches long, 6-8-seeded, turgid, with narrow sutures. 


Habitat : Occasional in the middle and upper hill forests (1,500 to 2,800m.) 
of Darjeeling and Sikkim Himalaya. Distributed in Sikkim, temperate zone, 
5,000 to 8,000 feet, extending to the Khasia Mountains, Assam. 


INDIGOFERA ATROPURPUREA dHamilt. 


A tall shrub, with twiggy woody branches, only thinly coated with adpressed 
hairs at first. Leaves reaching 6-9 inches long; leaflets 11-17, opposite, mem- 
branous, obtuse, usually 1-1} inches long, green above, pale green below, 
glabrescent; petiole 1-2 inches, utipellae minute. Racemes short-peduncled, 
long and narrow, 4-8 inches long, dense upwards; bracts 1/8 inch, subpersis- 
tent, lanceolate, narrowed gradually into a long point; pedicels very short. 
Calyx 1/12 inch obliquely campanulate; teeth short, deltoid. Corolla }-} inch 
a much darker deeper red than in any of the others. Pod linear, turgid, 
1-13 inches long, glabrous, 6-10 seeded, not at all reflexed or narrowed into a 
back. 


Habitat : Occasional in upper hill forests (2,500 to 3,600 m.) of Darjeeling 
and Sikkim hills. Distributed in tropical and temperate zones, through the 
West and Central Himalayas, Darjeeling and Sikkim, extending to the Khasia 
Mountains, reaching 9,000 feet, Assam. 


INDIGOFERA PULCHELLA Roxb. 


A handsome shrub 4-6 feet high, the trunk reaching the thickness of a 
man’s leg. Branches sulcate, thinly coated with grey adpressed hairs at first, 
soon glabrescent. Leaves short-petioled, 3-6 inches long; leaflets ovate-oblong 
opposite, firmer in texture than its allies, obtuse, often emerginate, usually 
3.] inch long, pale green above, glaucous below, thinly coated with short 
adpressed grey hairs, stipellae abortive or very minute. Racemes  short- 
peduncled, moderately close, 1-3 inches long, pedicels short; bracts 
exceeding the buds, usually boat-shaped with a cusp. Calyx 1/12 
inch long, argenteocanescent; teeth short deltoid. Corolla bright red, glabrous 
externally, the largest of all the species, generally 3/8-} inch reaching 3/4-7/8 
inch long, the standard 3/8 inch broad, reflered in the expanded flower. Pod 
straight, turgid glabrous, 14-12 inches long, 8-12 seeded, the sutures broader 
than in the preceding. 
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Habitat: Common in the lower hill forests of the foothills, (0 to 1,500 m.)in 
Darjeeling and Sikkim, subtropical Tista and Rangit valleys, often occurring 
as an under growth in Sul forests. Distributed throughout the Himalayas and 
hills of India proper, ascending to 5,000 feet, in Kumaon to Nepal and Sikkim. 


INDIGOFERA DOSUA Hamilt. 


A low or a large shrub or a small spreading tree, with woody branches, 
clothed with short spreading grey or brownish pubescence. Leaves subsessile, 
1-3 inches long; leaflets 21-31, usually opposite membranous, linear-oblong, 
obtuse, 4-4 inch long, dull green above, glaucous below, more or less densely 
pubescent, stipellae abortive. Racemes distinctly peduncled, moderately 
close, 1-3 inches long; bracts } inch long, Jlanceolate-cuspidate, silky; 
pedicels very short. Calyx 1/12 inch, densely silky; teeth deltoid-cuspidate. 
Corolla bright red, glabrous, 3/8-4} inch. Pod straight, glabrescent, 1-1} 
inches long, 8-12-seeded, with very broad sutures. 


Habitat: Rather common in the middle hill forests of Darjeeling and 
Sikkim from 1,800 to 2,800m. Often cultivated in gardens for its beautiful 
flowers and foliage. Distributed in temperate Central and East Himalayas; 


Simla to Bhutan and extending to the Khasia Mountains, Assam, 6,000 
to 8,000 feet. 


Genus—MILLETTIA Wt. and Arn. 


Trees or large shrubs, usually climbers. Leaves odd-pinnate. Flowers showy, 
in axillary racemes, often fascicled, simple or paniculate and terminal. Calyx 
campanulate; teeth generally short or nearly obsolete. Corolla much exserted; 
petals with long claws; standard broad; keel not beaked. Stamens monadelphous 
or diadelphous, filaments filiform; anthers uniform. Ovary sessile, linear, 
few-ovuled; style filiform, incurved, glabrous, stigma capitate. Pod linear 
or oblong, 1- or few-seeded, flat or turgid, late in dehiscing or hardly dehiscent. 


MILLETTIA PACHYCARPA Benth. 


A large climber, with the branches and leaves below more or less densely 
clothed with pale brown pubescence. Leaves 1 foot or more long; leaflets 1-13, 
6-8 inches long, glabrous, opaque above, oblanceolate oblong, sometimes 
subcaudate, the pubescence below short, loose, deciduous; petiolules 1/0-1/4 
inch. Racemes copious, 6-9 inches long, most of the nodes with short 
branchlets. Calyx 1 /6-1/4 inch, distinctly pedicelled, densely downy; teeth 
very short. Corolla }-l inch long, pale pink. Pod 1-3-seeded, rugose, 1-f4 
inch broad, reaching 4-5 inches long. 
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Habitat: Occasional in the lower hill forests in Darjeeling and Sikkim, 
0 to 1,400m. Distributed from Sikkim to Khasia Mountains, Assam, up to 
4,000 feet. 


The root is used for fish poisoning by the Lepchas and hillmen. 
Genus—TEPHROSIA Pers. 


Herbs or undershrubs. Leaves usually odd-pinnate; leaflets opposite, sub- 
coriaceous. Flowers in leaf-opposed racemes or solitary or in pairs in the axils 
of the leaves. Calyx-tube campanulate; teeth distinct, subequal. Petals clawed; 
standard suborbicular; keel incurved, not beaked. Stamens diadelphous; 
anthers obtuse, uniform. Ovary sessile, linear, many-ovuled; style much 
incurved, filiform or flattened, glabrous or bearded; stigma capitate often 
penicillate. Pod linear, flattened, many-seeded, 2-valved, continuous or obscurely 
septate between the seeds. 


TEPHROSIA CANDIDA DC. 


A rather tall shrub, with slender woody grooved branches clothed with 
brown or grey persistent velvety pubescence; stipules setaceous, ascending; leaves 
short-petioled, reaching 6-9 inches long; leaflets 19-25, ligulate, acute, 1}-2 
inches long, green glabrous above, grey and thinly silky beneath. Racemes 
copious, terminal and lateral, elongated, 6-9 inches long; lower several to a 
fascicle; pedicels silky, }-} inch. Calyx }-} inch, densley silky; teeth much 
shorter than the tube. Corolla 3-1 inch, reddish or generally white; standard 
densely silky. Pod 3-4 inches long, 10-15-seeded, slightly recurved, clothed 
with adpressed brown silky hairs; style flattened, silky. 


Habitat: Commonly found in the Tea, Chinchona and Medicinal plants 
all over Jalpaiguri, Siliguri and Darjeeling districts, 0-1,600m. Widely 
cultivated. Distributed in Himalayas, tropical zonc, from Kumaon eastward 
to Sikkim, extending to Khasia hills, Assam, ascending to 5,000 feet. 


Genus—ASTRAGALUS Linn. 


Herbs or undershrubs with pinnate leaves; the leaf-rachis terminating 
either in a leaflet or a spine. Calyx tubular or campanulate, equal or gibbous 
on the back; teeth 5, subequal. Corolla usually distinctly exserted; petals 
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subequal or wings and keel shorter than the standard, the keel incurved, obtuse. 
Stamens diadelphous; anthers uniform. Ovary sessile or stalked, many-ovuled; 
style incurved, stigma capitate. Pod linear or oblong, usually turgid, continuous 
within or more or less completely longitudinally 2-celled from the mtroversion 
of the inferior suture. 


ASTRAGALUS PYCNORHIZUS Wall. 


Root woody, fusiform. Stems wiry, 4-1 foot. Leaves an inch or more long; 
leaflets close, 11-13, green, obovate-oblong, truncate-emarginate, 4 inch long, 
clothed with only a few very short obscure hairs; stipules free, minute, mem- 
branous, deltoid. Peduncles equalling or exceeding the leaves, clothed with short 
mized black and white hairs; pedicels very short; bracts membranous, lan- 
ceolate. Calyx ? inch, gibbous, clothed with minute pubescence like that of the 
peduncle. Corolla 3-5/8 inch, purplish; limb of standard round, } inch broad; 
wings half as broad as the depth of the keel. Pod 4-# inch long, glabrous, in- 
flated, 12-16-seeded, the suture not inflexed; stalk much shorter than the calyx. 


Habitat: Nepal to Darjecling and Sikkim Temperate to Sub-alpine 
Himalaya, altitude 6,000 to 12,000 feet (1,800 to 4,000m.). 


ASTRAGALUS BHOTANENSIS Baker. 


Stems 1-2 feet high, slender glabrous, terete, with distant nodes and ascending 
branches. Leaves 2-4 inches long; leaflets 21-25, oblanceolate-oblong, obtuse, 
3/8 inch long, green and glabrescent above, clothed with a few obscure 
adpressed hairs below; stipules free, lanceolate, 3/8-} inch. Flowers 12-20, 
in very dense heads; peduncles 2-5 inches long, with only a few obscure 
adpressed whi'e hairs at the top; bracts lanceolate, glabrous, }-} inch. 
Calyx nearly sessile, ¢ inch long, tubular; teeth a third as long as the tube. 
Corolla twice the calyx, colour uncertain; wings rather shorter than the keel 
and the latter than the standard. Pod } bilocular firm, turgid, straight, 4-3 
inch long; seeds about 20. 


Habitat: Darjeeling to Bhutan, temperate region, grassy banks at Panga, 
7,000 feet (2,400m.). 


ASTRAGALUS STIPULATUS D. Don. 


Stems stout, erect, hollow, glabrous, 3-6 feet high. Leaves 4-1 foot long; 
eaflets 31-41, oblong thin, obtuse, 1-2 inches long, green, glabrescent 
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above, glaucous with a few adpressed hairs below; stipules membranous, 
concrete, leaf-opposed amplexicaul, 1-3 inches long. Racemes Jong-peduncled, 
3-lfoot long, at first dense; pedicels 4 inch; bracts 3 inch lanceolate, membranous. 
Calyx tubular, 3/8-13 inches, finely grey, downy. Corolla yellow, 5/8 inch; 
petals equal. Pod glabrous, turgid, rather recurved, narrowed into a long beak. 


Habitat; Kast Himalayas, Nepal to Darjeeling and Sikkim, temperate 
region, altitude 6,000 to 8,000 feet (1,800 to 2,700m.). 


ASTRAGALUS SIKKIMENSIS Benth. 


Stems 1-2 feet, erect, very slender, with distant nodes clothed only with a 
little minute adpressed white pubescence. Leaves 14-2 inches long; leaflets 19-21, 
oblong, obtuse or emarginate, clothed when young with adpressed white silky 
hairs, green and glabrescent above when mature; stipules minute, lanceolate, 
falcate. Peduncles short, clothed with copious adpressed black hairs. Flowers 
20-30 in an oblong head; pedicels black, very short; bracts deltoid, minute. 
Calyx 34 inch tubuloso-campanulate. Corolla twice the calyx; standard slightly 
exceeding the keel and wings. Pod }-} inch long, membranous, turgid, densely 
black silky; stalk as long as the calyx-tube. 


Habitat: Darjeelingand Sikkim Temperate and Sub-alpine Himalaya, alti- 
tude 8,000 to 12,000feet (2,700 to 4,000m.). 


ASTRAGALUS TENUICAULIS Benth. 


Stems straggling, branched, a foot or more long. Leaves 1-1} inches; leaflets 
13-15, oblong, obtuse, opposite, thin, glaucous green, finely downy; stipules free, 
minute. Heads 4-8-flowered, not very dense; peduncles an inch or less long, 
finely downy; bracts lanceolate or deltoid, minute. Calyx } inch, tubuloso- 
campanulate clothed with short black hairs. Corolla } inch; standard slightly 


exceeding the keel and wings. Pod } inch turgid, membranous, obscurely downy. 


Habitat: Darjeeling and Sikkim Temperate Himalaya, altitude 7,000 to 
9,00U feet (2,400 to 3,000m.). 


Genus—LESPEDEZA Mich. 


Herbs or undershrubs. Leaves exstipellate, trifoliolate. Flowers copious, 
in racemes, or crowded in the leaf-axils. Calyx-tube campanulate; teeth lanceo- 
late or linear. Corolla exserted; standard broad; keel obtuse or acute. Stamens 
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diadelphous; anthers uniform. Ovary sessile or stipitate, l-ovulate; style long, 
filiform, incurved; stigma minute, terminal. Pod small, oblong, compressed, 
L-seeded, reticulato-venose, indeh'scent, 


LESPEDEZA GERARDIANA Grah. 

Stems 1-3 feet, densely pubescent. Leaves moderately close, ascending; 
leaflets 4-3 inch long, o/-lanceolate, rigidly cortaceous, glabrescent on the upper 
side, densely grey-silky below; petioles 3-4 inch. Umbels 4-8-flowered, usually 
sessile; bracteoles linear, half as long as the calyx. Calyx 1/14 inch, densely 
pubescent; teeth linear-subulate, 2-3 times the tube. Corclla 3/8-4 inch; keel 
tipped with purple. Pod considerably shorter than the calyx. 


Habitat: Along the Himalayas, temperate region, altitude 5,000 to 10,0C0 
feet, (1,500 to 3,500m.), Simla and Kumaon to Darjeeling and Sikkim. 


Genus—SMITHIA Ait. 


Herbs or undershrubs. Leaflets many, small, sensitive, leaf-rachis ending 
in a bristle; stipules scariose, with large auricles. Flowers racemcse cr axillary. 
Calyx deeply 2-lipped, the lips usually entire. Corolla exserted; standard orbi- 
cular; keel incurved, obtuse. Stamens in two bundles of 5 each; anthers uni- 
form. Ovary linear, many-ovuled; style incurved, filiform, stigma minute 
capitate. Pod of few or many minute flattened or turgid joints, folded together 
inside the calyx. 


SMITHIA CILIATA Royle. 

Annual. Stems slender, $-2 feet high. Leaf-rachis 4-1 inch; leaflets 6-16, 
linear, 3-3/8 inch long, obtuse, distinctly bristly on the edge and midrib below, 
Flowers up to a dozen in dense copious short-peduncled secund racemes; 
bracteoles leafy, oblong, ciliated, nearly as long as calyx. Calyx } inch, 
densely bristly-ciliated; upper lip truncate, finally } inch broad; lower lanceolate. 
Corolla yellow, little exserted. Joints distinctly veined. 


Habitat: Simla and Kumaon to Darjecling and Sikkim, altitude 3,000 to 
6,000 feet (800 to 2,000m.), Parasnath Hills; in Bihar extending to Khasia 
Hills, Assam. 


SMITHIA GRANDIS Benth. 


Stems stout, erect, 3-4 feet high. Leaf-rachis 24-3 inches long; leaflets 20-24, 
linear, obtuse, without bristles, 3-5/8 inch long; lower stipules 1 inch long. 
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Racemes subsecund, 6-12 flowered, forming a lax corymbose panicle 3 foot 
broad; pedicels erect, 3/8-4 inch long, with a few deciduous bristles; bracteoles 
t inch, obtuse. Calyx ? inch long; lips equal, truncate, obtusee, with only a few 
small bristles at first. Joints largest of all, 4 ¢nch broad. 


Habitat: Base of Darjeeling and Sikkim Himalayas up to 6,000 feet (1,800 to 
2,000m.). 

SMITHIA BLANDA Wall. 

Perennial, suffruticose. Stems 14-2 feet high, the bristles very dense, spreading, 
fine, fragile. Leaf-rachis under 1 inch long; leaflets 6-10, firm, obtuse, brisfle- 
tipped, 3-5/8 inch long, with copious fine deciduous bristles on the rachis, edge 
and midrib. Racemes forming a dense terminal panicle, with corymbose 
branches; pedicels 1/12-§ inch, densely bristly. Calyx }-} inch, densely 
clothed with fine bristles on back and edge; lips equal; upper broad, truncate. 
Corolla bright yellow, twice the calyx. Joints 1/12 inch broad. 


Habitat: East Himalayas, tropical zone up to 4,000 feet, lower hill forests 
of Darjeeling and Sikkim (0 to 1,400m.). 


Genus—URARIA Desv. 


Suffruticose perennials. Leaves stipellate, with 1 to 9 leaflets. Flowers 
very numerous, minute, racemose. Calyx-tube very short; two upper teeth 
short; three lower usually elongated, setaceous. Standard broad; wings adher- 
ing to the obtuse keel. Stamens diadelphous; anthers uniform. Ovary sessile 
orshort stalked, few-ovuled; style inflexed filiform, stigma terminal. Pod of 
2-6 small turgid 1-seecled indehiscent joints, often placed face to face. 


URARIA LAGOPUS DC. 


An erect undershrub, reaching 10-12 feet, with slender woody densely pubes- 
cent branches. Leaves usually all 3-foliolate, subcoriaceous, glabrescent above, 
reticulatovenose, finely downy below; and leaflet 2-4 inches long, 13-2 inches 
broad, oblong noi cordate. Racemes copious, both terminal and axillary, reaching 
6-9 inches by 1-14 inches bracts deciduous; pedicels 2-3 times the calyx, 
densely crinite. Calyx }-}; inch. Corolla purple, little exserted. Joints 2-6, 
dark or pale, dull or polished. 


Habitat; Western Himalaya ascending to 6,000 feet in Simla to Nepal 
to Darjeeling and Sikkim Himalayas extending to the Khasia Mountains, Assan). 
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URARIA HAMOSA Wall. 


Branches woody, slender, shortly pubescent. Leaves similar in texture to 
the preceding species, sometimes all simple, the end one obtuse, broadly rounded at 
the base, 3-5 inches by 2-3 inches. Racemes much laxer than in the other species, 
resembling those of a Desmodium, copiously panicled, reaching }-1 foot long; 
bracts ovate, cuspidate, pubescent, deciduous; pedicels 4-4 inch, often 
fascicled. Calyx 4 inch, all the teeth deltoid cuspidate. Corolla 2-3 times the 
calyx. Joints 4-6, opaque, drab or brown. 


Habitat: East Himalayas ascending in Darjeeling and Sikkim Himalaya to 
4,000 feet (100 to 1,400m.). 


Genus—ALYSICARPUS Weck. 


Diffuse annuals or biennials. Leaves simple, rarely 3-foliolate, stipellate, 
subcoriaceous. Flowers in copious axillary racemes. Calyx glumaceous; teeth 
deep, often imbricated, the two upper often connate. Corolla not exserted; 
standard broad; keel obtuse, adhering to the wings. Stamens diadelphous; 
anthers uniform. Ovary nearly or quite sessile, many-ovuled; style incurved; 
stigma capitate. Pod terete or turgid, composed of several indehiscent 1-seeded 
joints, 

ALYSICARPUS VAGINALIS DC. 

Stems robust, ascending 1-3 feet long in the type. Leaflets glabrous, 4-2 inches 
long, cordate at the base, usually oblong, obtuse, about twice as long as broad, 
rarely lanceolate, 3-6 times as long as broad; petiole 4-} inch. Racemes 
elongated, 6-12 flowered, 2-3 inches long; pedicels shorter than the calyx. Calyx 
3 inch, nearly glabrous; teeth linear-setaceous, exceeding the tube. Pod 3-3 
inch by 1/12 inch, the joints half as long again as broad, faintly pubescent, 
rugose, usually a little thickened at the end, sometimes indistinctly moniliform. 


Habitat: Rare in East Himalaya including Darjeeling and Sikkim, 300-4.500 
feet (100 to 1,400m.). 


Genus—DESMODIUM. Desv. 


Shrubs or herbs. Leaves 3-foliolate or simple, stipellate. Flowers small, red, 
n copious usually dense racemes. Calyx campanulate or turbinate; teeth 
longer or shorter than the tube, the two upper often sub-connate. Corolla exserted; 
standard broad; wings more or less adhering to the usually obtuse keel. Upper 
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stamen entirely or partially free, the other 9 united. Ovary sessile or stipitate 
few or many-ovuled; style incurved, stigma minute capitate. Pod usually oan 
posed of several one-seecded indehiscent joints, the faces compressed, never 
muricated, the upper suture rarely finally splitting open. 


DESMODIUM CEPHALOTES Wail. 


A shrub, stem several feet high triquetrons with densely silvery or grey- 
sulky acutely angled zigzag branches. Petiole 1-2 inches thickened, deeply furrowed 
down the face; leaflets oblong or obovate oblong sub-coriaceous, green ani 
glabrous above, grey-silky with conspicuous parallel raised main veins below, 
the end one 3-6 inches long. Flowers 20 or more, in dense umbels; pedicels unequal 
silvery, jointed at the apex. Calyx 4-3 inch; teeth lanceolate, as long as the 
tube. Corolla deep red, twice the calyx. Pod under an inch long, glabrescent or 


silky; joints 4-5 square, slightly indented, mainly at the lower suture. 


Habitat: East Himalayas tropical zone; Nepal to Darjeeling and Sikkim, 
ascending to 4,000 feet. Rather common in Sal forests of the lower hills 
(0 to 1,400m.). 


DESMODIUM PULCHELLUM Benth. 


A shrub, 3-8 feet high, with slender terete finely grey-downy branches. Petiole 
1.1 inch. leaflets rigidly coriaceous, green glabrous above; end one much 
the largest, oblong, 3-6 inches long, obtuse or subacute, rounded at the base, some- 
times slightly repend. Racemes }-1 foot long, composed of 12-50 umbels; bracts 
the same texture as the leaves, orbicular, rather oblique, 3/8-4 inch, downy. 
Calyx 1/12 inch, teeth lanceolate, shorter than the tube. Corolla yellow, 3 times 
the calyx. Joints of pod rarely 1 or 3, glabrous or downy, § inch long, con- 


stricted at both sutures. 


Habitat: East Himalays; rather common in the foot hills of Darjeeling and 
Sikkim Terai forests reaching up to 2,000 feet (700m.). 


DESMODIUM TRIQUETRUM Dc. 


Branches triquetrous, soon glabrescent. Leaflet ovate or lanceolate, reaching 
6-8 inches long, acute, rigidly subcoriaceous, glabrous above, hairy on the ribs 
below; petiole 4-1} inches with a wing on each side, like the leaflet in texture, t- 
} inch broad. Racemes }-1 foot long, axillary and terminal; pedicels ascending, 
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j-4 inch, Calyx 1 inch, campanulate; upper teeth deltoid, lowest linear. Pod 1-2 
inches long, 6-8 jointed, glabrous or pubescent; joints nearly square; lower 
suture faintly indented. 

Habitat; Central and East Himalayas, including Darjeeling and Sikkim Terai 
ascending to 4,000 feet (100 to 1,400m.), extending to the Khasia Monntains, 
Assam, Rather common in Terai and Duars in lower hill forests. 


According to Schindler’s determination of the herbarium specimens in the 
Harbarium of the then Royal, now Indian Botanic Garden, Calcutta, this species 
is named as Desmodium pseudotriquetum DC. which the author considers 
synonymous to Desmodium triquetrum DC. Reference may be made 
to the spec’mens of the Royal Botanic Garden, Kew (London), which would 
clarify the systematic position of the plant in question. 


DESMODIUM LAXIFLORUM DC. 


An erect undershrub, 3-5 feet high, with obtusely angled branches, clothed 
with dense short hairs. Leaves trifoliate, petiole 1-2 inchcs; leaflets membranous 
or subcoriaceous, glabrous above, clothed with adpressed minute hairs beneath; 
end one usually ovate or broad oblong, acute, sometimes obovate, subobtuse, 
4-6 inches long. Racemes copious, axillary and terminal, the latter often 
compound, often a foot long. Flowers several to a node and the nodes close; 
pedicels }-} inch, finally spreading; bracts minute, linear-subulate. Calyx under 
1/12 inch, densely hairy; teeth lanceolate, longer than the tube. Pod 1-14 inches, 
ratcly 2 inches, by 1/12 inch, clothed with minute hooked hairs, not at all or 
slightly constricted at the joints. Joints 6-10, flattened. 


Habitat. Himalayas, temperate and tropical regions from Garhwal and 
Kumaon to Darjeeling and Sikkim, extending to Assam, ascending to 6,000 
feet in the lower, middle and upper hill forests from 2,000 to 7,000 feet 
(700 to 2,400m.). 


DESMODIUM CONFERTUM DC. 


Branches terete, finely downy when young. Petiole 1-14 inches; leaflets sub- 
corlaceous, entire, glabrous above, distinctly reticulate-venose, pale, minutely hairy 
below end one obovate or oblong, obtuse or acute, 3-6 inches long. Racemes 
copious, short, dense, axillary and terminal, the latter panicled, often 
subsecund; bracts } inch long, lanceolate, scariose; pedicels 4-}inch, ascending. 
Calyx 4 inch, turbinate, sub-glabrous; lower teeth lanceolate, as long as the 
tube; upper deltoid. Corolla 3-4 times the calyx. Pod 1-1} inches long, under 
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z inch broad; joints 3-4, twice as long as broad, the constriction from below 
reaching more than half way through densely clothed with spreading silky hairs. 


Habitat: Central and East Himalayas, altitude 2,000 to 4,000 feet; Nepal to 
Darjeeling and Sikkim, extending to the Khasia Mountains, Assam. 


DESMODIUM TILIAEFOLIUM G. Don. 


A shrub or a small tree, branches slender, terete, finely downy. Petiole 2-3 
inches, leafletst hick, flexible, subcoriaceous, green, glabrescent above, more or 
less densely persistently matted with whitish silky hairs beneath; end one broad 
obovate, 2-4 inches long, entire or obscurely repand, base deltoid or rather 
rounded. Racemes copious, lax, often a foot long, axillary and terminal, the latter 
often copiously panicled, with lower branches again compound; pedicels 
4-3 imch, ascending, finely downy. Calyx } inch, downy, teeth deltoid, 
shorter than the tube. Corolla 3-4 inch. Pod 2-3 inches long, } inch broad; 
joints 6-9, longer than broad. 


Habitat: All along the Himalayas from the west to the eastern Himalaya 
in Darjeeling and Sikkim occasional in the middle and upper hill forests of the 
sub-tropical to temperate zones, ascending from 3,000 to 9,000 feet (1,000 to 
3,000m.). 

DESMODIUM POLYCARPUM (Poir) De. 

An erect or suberect much branched undershrub, 4 to 8 feet tall, with woody 
slightly angular slender branches, clothed upwards with short adpressed grey 
hairs. Petiole 3-1 inch; leaflets subcoriaceous, green, glabrous above, thinly 
clothed with adpressed grey hairs beneath; end one obovate-oblong, obtuse, 
1-3 inches long; side ones smaller. Racemes terminal and lateral in dense clusters, 
short-peduncled, 1-3 inches long, the end one sometimes branched; bracts #4 
inches; pedicels 3-4 inch, glabrous. Calyx 1/12 inch; teeth acuminate, excecding 
tube. Corolla under } inch, purple. Pod 4-3 inch br., glabrescent or minutely 
downy, 5-8 jointed purple. Joints many thinly clothed with adpressed silky 
hatrs. 

Habitat: Himalayas, in the lower hill forests of Terai of Darjecling and 
ascending to 5,000 feet in Sikkim extending to North Burma. 

This species of Desmodium is the most common in the foot hills every where 
in Darjeeling and Sikkim. It is the most attractive plant of the terai forest in 
autumn (October to November) when the plant with its dense clusters of lovely 
purple flower-buds burst into bloom in the open areas in Sal or other mixed 
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forests often occurring gregariously as an undershrub. The plant should make 
a good addition to our garden. It is abundant in Laltung, Simulbari, 
Siliguri, Jalpaguri. Darjeeling, Kalimpong and Sikkim reserve forests and 
also in waste land, road side and fringe of the forests where it does not fail 
to attract attention and appreciation of lovers of flowers. 


DESMODIUM LATIFOLIUM DC. 

An erect undershrub, 3-6 feet high, with terete branches densely clothed 
with short brown pubescence. Leaflets 3-6 feet long, 14-2 as long, as broad, usually 
cordate or truncate rarely deltoid as the base, reticulato—venose. densely clothed 
with short soft brown hairs beneath; petiole 3-} inch. Racemes copious, 
ascending, 2-6 inches long, sessile or short-peduncled, spike-like, usually dense, 
axillary and terminal, the Jatter compound; pedicels 1/12 inch or less, densely 
downy; bracts minute, sefaceous. Calyx 1/24 inch; teeth linear-lanceolate, as 
long as the tube. Corolla 3-4 times calyx. Pod 3-2 inch long, 1/12 inch broad ; 
4-6 jointed, densely clothed with minute hooked hairs, the upper suture slightly 
indented. 


Habitat: Himalayas ascending to 4,000 feet in Darjeeling and Sikkim 
extending to North Burma. Occasionaiiy found in Sal and lower hill forests of 
Darjeeling (0 to 700m.), 


DESMODIUM SEQUAX Wall. 

A shrub, reaching 2-30 feet high, the branches clothed with dense short grey 
or brown pubescence. Petiole 1-2 inches; leaflets subc-oriaceous, sub-scabrous, with 
short obscure adpressed hairs above, grey and more densely hairy beneath; end 
one 3-5 inches long, narrowed gradually to a point. Racemes copious, 
moderately lax, lateral and terminal, 2-4 inches long, the end one panicled; 
pedicels 3-} inch, downy, spreading or ascending. Calyx 1/12 inch; teeth 
lanceolate. Corolla 3 times calyx. Pod 3-3 inch long, 1/12 inch broad, 6-8- 
jointed, short-stalked, densely clothed with minute spreading hooked hairs. 


Habitat: Along the Himalayas from Simla and Kumaon to Darjeeling and 
Sikkim, altitude 4,000 to 7,000 feet. Occasional as an undershrub or a small 
tree in lower hill forests of Darjeeling hills (1,000 to 2,100m.). 


DESMODIUM GANGETICUM DC. 
Stems sub-erect, reaching 3-4 feet high, woody, slightly angular, clothed 
with short grey down upwards. Leaflet oblong, usually 3-6 inches long, not more 
than 4-1 as broad, rounded or cuneate at the base, narrowed gradually to an 
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acute point, thinly clothed beneath with adpressed grey-hairs, not reticulato- 
venose; petiole 3-1 inch. Racemes copious, ascending, lateral and terminal, the 
latter sub-lax, 6-12 inches long, simple or with a few short ascending branches 
in the lower part; pedicels 1/12-} inch, ascending; bracts minute, setaceous. 
Calyx under 1/12 inch, finely downy; teeth lanceolate. Corolla 4-4 inch. Pod 
falcate 3-2 inch long, 1/12-} inch broad, 6-8-jointed, glabrescent or clothed with 
minute hooked hairs. 


Habitat: East Himalayas ascending to 5,000 feet in Darjeeling and Sikkim 
hills. Often found everywhere in plains and hills, open waste land, jungles, hill 
slopes and other shady and open places as low undershrub growing with other 
taller weeds such as Bidens pilosa Linn, abundant in Siliguri, Jalpaiguri and 
Darjeeling foot-hills and Jower hill forests. The pods like the fruits of B. pilosa 
stick to hose and dresses while walking through jungles and cause much 
annoyance to pedestrians and plant hunters. 


Desmodium gyrans DC. This is an undershrub, 3-4 feet tall, the well-known 
“Telegraph plant’? as named by Sir J. C. Bose who worked on the Tiny pair 
of basal leaflets moving by jerks or when clapping close to the leaf. Raceme 
Terminal and flowers at first hidden by bracts, finally coming out, pod 6-10 
jointed. This species is occasionally found throughout the West and East 
Himalaya including Darjeeling and Sikkim, ascending up to 7,000 feet. 


Genus—ABRUS Linn. 


Climbing shrubs. Leaves with numorous deciduous leaflets. Flowers small, 
in dense racemes on axillary peduncles or short branches. Calyx campanulate, 
equal; teeth very short. Corolla much exserted; standard ovate, acute, adhering 
below to the staminal tube; wings narrow; keel arcuate. Stamens 9, united in 
a tube slit above, the tenth absent; anthers uniform. Ovary sub-sessile, many- 
ovuled; style short, incurved, beardless, stigma capitate. Pod oblong or linear- 
oblong, flat or turgid, moderately firm, thinly septate. 


ABRUS PULCHELLUS Wail, 


A slender climber. Leaves 3-4 inches long; leaflets 24-30, similar in texture, 
3.11 inches, leaflets ligulate oblong. Racemes numerously flowered, on longer 
peduncles. Calyx and corolla similar. Pod incurved, 2-2} inches by 3 inch, with 
thiner smooth valves. Seeds black. 

Habitat: Foothills and lower hill forests of Darjeeling and Sikkim ascending to 
4,000 feet (0-1,400m.). 
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Genus—SHUTERIA JW. and A. 


Climbers, with 3-foliolate stipellate leaves, persistent bracts and bracteoles, 
and middle-sized racemose uniform flowers. Calyx-tube gibbous; teeth distinct, 
shorter than the tube. Corolla exserted; exauriculate standard rather exceeding 
the keel and distinctly spurred wings. Stamens diadelphous; anthers uniform. 
Ovary subsessile, many-ovuled; style incurved, filiform, beardless, stigma 
capitate. Pod flat, linear, recurved. 


SHUTERIA VESTITA W. and A. 


Stems slender, woody, glabrescent. Stipules lanceolate, rigid, under 4 inch, 
petiole 1-3 inches, hairy or glabrous; leaflets obovate-oblong, roundish or obtuse, 
membranous or subcoriaceous, obscurely hairy on both sides or glabrescent, the 
end one 1-2 inches long. Racemes copious, close 1-4 inches long, sometimes 
2.3 from same node; lower flowers often gominate; bracts rigid, about as long 
as the densely hairy pedicels. Calyx } inch, densely hairy; teeth shorter than 
tube, upper lanceolate-cuspidate. Corolla reddish, twice the calyx. Pod 
1-1} inches long, linear, hairy, recurved, 5-6-seeded. 


Habitat: East Himalayas including Darjeeling and Sikkim, extending to 
Bhutan to Khasia and Mishmi, Assam, ascending to 7,000 feet (500 to 
2,300m.). 


SHUTERIA HIRSUTA Baker. 


Stems firm, slender, densely clothed with conspicuous deflexed hairs. 
Stipules 4-4 inch; leaflets ovate cuspidate, membranous, with a thin coating of 
adpressed hairs on both sides, subconcolorous; end one 2-4 inches long. Flowers 
in lax racemes, 2-3 inches long, on densely hairy peduncles as long as them- 
selves, gominate at the nodes; bracts }-} inch. Calyx }-} inch, thinly 
hairy; teeth shorter than tube, wpper deltoid, lower linear. Corolla purple, 
twice the calyx. Pod recurved, densely hairy, many-seeded. 


Habitat: Eastern Himalaya, occasional in the lower hill forests of 
Darjeeling and Sikkim, 3,000 to 5,000 feet (900 to 1,700m.). 


Genus—DUMASIA DC. 


Climbing herbs. Leaves 3-foliolate, with stipellate leaflets. Flowers 
middle-sized, racemose, Calyx-tube cylindrical, very gibbous, with a very 
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oblique subtruncate mouth. Corolla exserted; petals equal in length; 
standard spurred on both sides of the base of the limb; wings and keel 
adherent, with small blades and very long claws. Stamens diadelphous; 
anthers uniform, Ovary linear, substipilate, few-ovuled; style long, flattened 
above its curve, stigma capitate. Pod linear, falcate, torulose. 


DUMASIA VILLOSA DC. 


Stems slender, densely clothed with grey or ferruginous hairs. Petiole 
1-2 inches; stipules minute, setaceous; leaflets ovate, membranous, obtuse, green, 
with a few obscure hairs above, grey, densely pubescent beneath; end one 
2-3 inches long. Racemes 2-6 inches long, lax or close, 12-40 flowered, subsessile; 
bracts and bracteolates minute, setaceous. Calyx }-3/8 inch, with a few 
adpressed hairs. Corolla 4-2 inch, yellow or purplish. Pod 1} inches long, 
velvety, 3-4-seeded. 


Habitat: Eastern Himalayas, from Darjeeling and Sikkim and Khasia, 
ascending to 6,000 to 7,000 feet (1,900 to 2,300m.). 


Genus—GLYCINE Linn. 


Twining or suberect herbs. Leaves with 3-7 stipellate leaflets. Flowers 
in axillary racemes, with minute narrow bracts. Calyx-tube campanulate; 
teeth distinct, long or short. Corolla mostly little exserted; petals about 
equal in length; standard not distinctly spurred. Stamens more or less 
completely monadelphous; anthers uniform. Ovary subsessile, many-ovuled; 
style short, incurved, beardless, stigma capitate. Pod linear or linear-oblong, 
straight or recurved, flat or rather turgid, few-seeded. 


GLYCINE SOJA Seb and Zuce. 


Stems suberect or climbing upwards, annual, densely clothed with fine 
ferruginous hairs. Leaves long-petioled; leaflets 3, membranous, ovate, acute, 
rarely obtuse, 2-4 inches long. Calyx finch, teeth long setaceous, densely hairy. 
Corolla reddish, little exserted. Pods usually only 2-3 developed in the axil 
of each leaf, linear-oblong, recurved, densely pubescent. 14-2 inches by 
4.2 inch, 3-4-seeded, sub-torulose. 


Habitat: Eastern Himalayas in tropical region; Kumaon to Darjeeling and 
Sikkim, extending to the Khasia Mountains, Assam. Sometimes cultivated. 
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Genus—MUCUNA <Adans. 


Perennials and annuals of wide, twining habit. Leaves ample, stipellate, 
alwavs 3-foliolate. Flowers large, showy, usually dark purple, turning quite 
black when dried. Calyx-tube campanulate; two upper teeth quite connate; 
lowest longer than the middle ones. Corolla much exserted; standard not 
more than half as long as the rostrate keel, which usually a little exceeds 
the wings. Stamens diadelphous; anthers dimorphous. Ovary sessile, many- 
ovuled; style incurved, beardless, stigma capitate. Pod very variable in 
shape and sculpture, usually covered with brittle needle-like irritating 
bristles. 


MUCUNA NIGRICANS (Lour) Steud. 


A woody climber, with slender glabrescent branches. Leaflets membranous, 
with a few minute adpressed grey hairs below, glabrous above; the end 
one oblong-cuspidate, 5-6 inches long. Racemes few-flowered, lax, on drooping 
peduncles 2-12 inches long; pedicels }-} inch long; bracts large, roundish, 
soon deciduous. Calyx # inch long with a few «ritating bristles; teeth all 
nearly as long as the tube. Corolla dull purple, 2-2} inches long; keel, 
1 inch broad. Pod oblong, 4-6 inches by 2 inches, 2-4-seeded, clothed with 
abundant deciduous, irritating bristles; wings of sutures finally } inch 
broad. 


Habitat: East Himalayas, in the foot hill of Darjeeling and Sikkim 
Terai, 1,000 to 4,000 feet (300 to 1,700m.), extending to Khasia Mountains, 
Assam. 


Mucuna monosperma De. It is a very common huge climber in lower 
hill forests of the Darjeeling and Sikkim Terai (0-1,000m.), climbing over 
sal and other trees, often forming liane, leaflets and pods covered with 
irritating ferruginous hairs; abundant in Dalkajhar, Simulbari, Darjeeling 
and Jalpaiguri forests of the foothills. Seeds liked by monkeys. 


MUCUNA MACROCARPA Wall. 


A very large climber, branchlets slender terete. Leaflets subcoriaceous, 
the undersurface with a few adpressed deciduous hairs; end one ovate- 
cuspidate, 6-8 inches long. Racemes fascicled from the old wood, short- 
Peduncled, with a densely brown-velvety rachis, the lower nodes sending 
out short branches; pedicles 3/8-$ inch, velvety, decurved; bracteoles 4-3 
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inch obtuse, oblong. Calyx nearly 1 inch long, with a few irritating 
bristles; lower teeth as long as the tube. Corolla 24-3 inches long; dirty 
yellowish white, keel abruptly turned up at the tip; wings 2 inch; standard 
1} inch broad. Pod very long, rather twisted, 1-1} feet by 14-12 inches, 
8-12-seeded, distinctly torulose; finely velvety, covered with densely crowded 
short stinging hairs, slightly channelled down both sides of both sutures, 
swollen round the seeds. 


Habitat: Eastern Himalaya; Nepal to Darjeeling and Sikkim, 1,000 to 
7,000 feet (300 to 2,400m.), plentiful. 


It is the largest species of the genus extremely common in the lower, 
middle and upper hill forests; abundant in and about Darjeeling. Monkeys 
seem to have a liking for the seeds. 


Genus—ERYTHRINA Jinn. 


Trees with prickly branches. Flowers large, coral-red, in dense racemes, 
produced usually before the development of the large constantly 3-foliolate 
leaves. Calyx oblique, spathaceous, finally slitting down to the base or 
campanulato-bilabiate. Petals very unequal; standard always much exserted 
and considerably exceeding the keel and wings. Upper stamen free down 
nearly to the base or connate with the others half way up the filaments; 
anthers uniform. Ovary stalked, many-ovuled; style incurved, beardless, 
stigma capitate. Pod linear, turgid, torulose. 


ERYTHRINA SUBEROSA Roxb. 


A tree, reaching 40-50 feet high, with corky deeply cracked bark. Prickles 
yellowish, longer than in the others. Leaflets green and glabrous above, 3-6 
inches broad, often broader than deep, usually pointed with a broad deltoid base, 
thickly matted with grey cottony down beneath. Racemes densely capitate. Calyx 
3-8 inches long, faintly downy, soon deeply bilabite. Flowers scarlet, standard 
1}-2 inches long, its blade 3-5/8 inch broad; keel petals connate, less than half 
as long as the standard. Upper stamen free from low down. Pod 3 foot long, 
subterete, distinctly torulose, 4-5 sceded. 


Habitat: East Himalayas ascending to 3,000 to 4,000 feet in Darjeeling 
and Sikkim, common in the lower hill forests (0-500m). 
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All over Darjeeling and Sikkim from the foothills to about 7,000 feet are 
found three other Erythrina species—namely FL. indica Lamk, E. stricta Roxb. 
and E. arbonesceus Roxb. E. indica is very common in the Terai and once 
used to be cultivated in Tea gardens as a shade tree. Its leaves are supposed to 
form good leaf mould favourable for the growing tea plants, but later on it was 
found to be attacked with a borer insect, hence abandoned as it damaged tea 
plant. E. stricta is a very common tree 40-60 feet tall, found from the foothills 
to 7,000 feet (2,700 m.) right up to Darjeeling. It can be seen at its best in the 
Spring adorning the hill sides and fringe of the forests with its beautiful 
brilliant scarlet flowers on almost leafless trees. HK. arbonesceus is a medium 
sized tree of the middle and upper hill forests too and often used as hedge plant 
by the villagers, and its scarlet flowers are very attractive in village shrubbery. 


Genus—-PUERARIA De. 

Twining shrubs or herbs, with stipellate 3-fololate leaves; stipules has«fixed; 
leaflets sometimes palmatifid. Flowers large or small, densely fascicled, in long 
often compound racemes. Calyx-teeth long or short, the two upper connate. 
Corolla distinctly exserted; standard usually spurred at the base, equalling in 
length the obtuse wings and keel. Stamens more or less thoroughly monadel- 
phous; anthers uniform. Ovary sessile or nearly so, many-ovuled; style filiform, 
much incurved beardless, stigma capitate. Pod linear, flattish. 


PUERARIA PEDUNCULARIS Girah. 

Copiously twining, the slender firm branches clothed with short deflexed 
deciduous hairs. Leaflets membranous, green, with a few short hairs above, grey, 
densely shortly downy beneath; end one roundish, acuminate, 4-6 inches long. 
Racemes }-1 foot, short-peduncled, moderately close; nodes never produced 
into branches. Pedicels }-} inch, spreading, densely fascicled. Calyx k 
inch, finely grey-silky. Corolla reddish, 4 inch long; standard } inch broad; 
not spurred; keel with a deep purple tip. Upper stamen at last nearly free. Pod 
quite straight, strap-shaped, 2-3 inches by } inch, quite glabrous, 4-8-seeded, 
turgid opposite the seeds. 


Habitat: East Himalayas; common in sub-tropical and temperate region, 
altitude 5,000 to 9,000 feet (1,700 to 3,000m.) from Nepal to Darjeeling and 
Sikkim, extending to the Khasia Mountains, Assam. It is abundant in the 
Kalimpong range particularly in the hills of the Bhutan border and higher up 
near Richi-la about 11,000 feet (3,900m.}, the well-known pass to Bhutan 
across Rongo, Todde-Tankta and other hill ranges. 
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PUERARIA PHASEOLOIDES Benth. 


Stems wide-twining, often scarcely woody, clothed with dense spreading 
brown hairs. Stipules small, lanceolate, hasifixed; leaflets membranous, green 
above, thinly clothed with adpressed bristly hairs, grey and densely matted 
beneath; end one very variable in size and shape, roundish, broad ovate 
or rhomboidal, entire or shallowly or deeply 3-lobed, 3-6 inches long. Flowers 
fascrcled in copious long-peduncled racemes; pedicels very short; bracts and 
bracteoles lanceolate, strongly nerved, the latter sub-persistent. Calyx 3-3/8 
inch long, densely clothed with adpressed bristly hairs; lowest tooth lanceolate, 
as long as tube, others shorter, all setaceous at the tip. Corolla reddish, twice 
the calyx; blade of standard roundish, distinctly spurred. Pod glabrescent, 
3-4 inches long. 


Habitat: East Himalayas; tropical lower hill forests of Darjecling and 
Sikkim (0-500m.) extending to the Khasia Mountains, Assam. 


Genus—DOLICHOS Linn. 


Twining herbs, with stipellate 3-foliolate leaves and minute subpersistent 
bracts bracteoles and stipules. Flowers racemose or axilliary. Calyx-tube cam- 
panulate; teeth long or short. Corolla much exserted its petals usually 
equal in length; kee] obtuse or rostrate, not spiral. Stamens diadelphous; anthers 
uniform. Ovary nearly sessible, many-ovuled; style filiform or thickened up- 
wards, bearded down the inner face or round the terminal stigma. Pod flat, 
linear or oblong, recurved. 


DOLICHOS LABLAB Linn. 


Sub-glabrous, wide-twining, perennial, or under cultivation annual. Stipules 
lanceolate, basifixed; leaflets as broad as long, always entire, acute, 2-6 inches 
long, broad ovate, membranous, rarely downy beneath. Racemes and peduncles 
each reaching 4-3 foot long; pedicels densely fascicled, 1/8 or finally } inch; 
bracteoles oblong, sometimes as long as the calyx. Flowers white or bluish. 
Calyx 1/8-}-inch; teeth short, deltoid. Corolla reddish or white, 3-3 inch. 
Pod 14-2 inches by 4-2 inch, recurved oblong flat tipped with the hooked 
persistent base of the style. 


Habitat: Wild and universally cultivated throughout the plains in India, 
ascending Darjeeling and Sikkim Himalayas to 6,000 to 7,000 feet (1,900 to 
2,800m.). 
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This along with various beans such as the different varieties of Phaseolus 
vulgaris Linn., the French and the Haricot and others, are cultivated widely in 
and about Darjeeling and Sikkim and sold in the market. The hill-men also like 
the most nutritious Soyabean Glycine Soja Sicb. et Zucc., which is also com- 
monly cultivated with sweet potato Ipomoea batatus Lamk., by many villagers 
residing in these hills. 


Genus—ATYLOSIA W. and A. 


Herbs or shrubs, erect or twining. Leaves 3-foliolate, sometimes subdigitate, 
often exstipellate, gland-dotted beneath. Flowers axilliary or racemed. Calyx 
teeth distinct, longer or shorter than the tube, the lowest the Jongest. Corolla 
more or less exserted, marcescent or caducous; keel not beaked. Stamens 
diadelphous; anthers uniform. Ovary sessile; ovules 3 or more; style filiform, 
incurved, glabrous, stigma capitate. Pod linear or oblong, turgid, marked with 
transverse lines between the seeds, which have a cinspicuous divided strophiole. 


ATYLOSIA VILLOSA Benth. 


Aslender prostrate, trailing or climbing herb. Leaflets subcoriaceous, obovate- 
cuspidate; petiole 4 inch. Pedicels decurved, finally } inch long. Flowers white. 
Pod 1-1} inches long, 3/8 inch broad, 5-6 seeded, densely clothed with persistent 
fine spreading pale brown silky hairs, rounded at both ends, tipped with the 
persistent pilose base of the style. 

{ 


Habitat: Lower hills of Darjeeling and Sikkim, altitude 4,000 feet (0 to 
1,500m.). Abundant on the ground and climbing as a tiny thread like climber 
trailing over the floor of the jungle or climbing over small herbs and shrubs. 


Genus—DALBERGIA Linn. Fil. 


Trees or climbing shrubs. Leaves with alternate subcoriaceous leaflets. 
Flowers copious, small, in terminal or Jateral panicles, Calyx campanulate; 
teeth 5, distinct, usually short. Corolla exserted; standard broad; keel obtuse, 
with its petals only joined at the tip. Stamens 9-10, monadelphous or the sheath 
ulit down the keel; anthers minute, basifixed, with the cells back to back, and the 
slit mostly short and apical. Ovary stalked, few-ovuled; style short, incurved, 
glabrous, stigma capitate. Pod oblong or strap-shaped, usually thin and flat, 
|-4-seeded , indehiscent, not thickened or winged at the sutures. 
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DALBERGIA RIMOSA Roz. 


A rather struggling sometimes erect shrub, 20-25 feet high. Leaf-rachis 
straight, 2-4 inches long; leaflets 5-9, moderately firm, oblong or obovate-oblong; 
2-4 inches long, bright green above, grey with a thin coating of grey short adpres- 
sed hairs beneath. Panicles broad and corymbose, with finely grey-downy bran- 
ches, the very numerous small flowers in crowded corymbs. Calyx 1/24 inch, 
finely downy; teeth obtuse, subequal, about as long as the tube. Corolla white, 
twice as long as the calyx; claws of the petals very short. Pod oblong, glabrous, 
2-3 inches by 1-14 inches, much thickened opposite the large seed. Seeds very 
rarely 2. 


Habitat: Eastern Himalayas, tropical zone, rather common in Terai and 
Duars of Darjeeling and Sikkim hills, ascending to 4,000 feet (0-1,400m.), 
extending to Khasia Mountains, Assam. 


DALBERGIA TAMARINDIFOLIA Roxb. 


A tree 15-40 feet high, rather a shrubby climber; branches densely clothed 
with fine brown pubescence. Leaves }-} foot; leaflets 25 to 41, trapezoid-oblong, 
oblique, quite different in shape to that of all the other species, nearly sessile, 
caducous, moderately firm, }-] inch long, glaucous, thinly clothed with brown 
pubsecence beneath, especially on the midrib. Panicles sessile, 1-2 inches long, the 
branches densely brown-pubescent; pedicels shorter than the calyx; bracts and 
bracteoles minute, downy, persistent. Calyx 1/8 inch, downy; teeth short, ob- 
tuse. Corolla white, 2-3 times the length of the calyx; blade of the standard orb1- 
cular. Stamens 10. Pod thin, bright brown, glabrous, long-stalked, 14-3 inches 
by 4-2 inch. 


Habitat: Eastern Himalayas, from Nepal to Darjeeling and Sikkim, 
extending to the Khasia Mountains ascending to 4,000 feet (0 to 1,500m.). 
Occasional in the lower hill forests in Terai and Duars. 


Two other species, namely, Dalbergia sissoo Roxb., the commonest 
tree, well-known for its timber forms mixed association with sal, 
Shorea robusta Goertn., and Acacia catechu, and often grows gragoriously 
along the margin and in the dry river beds, D. latifolia Roxb., 
occurring in the open forest of the Terai and Duars are met with in the 
foot hills of Darjeeling. This is the valuable East Indian Rose wood tree. The 
climbing and straggling Dalbergia stipulacea Roxb., is also often met with in the 
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Sal and other mixed forests in the Terai and Duars along with other lianes. 
This climber with curiously twisted stem can easily be distinguished by its 
purple flowers and particularly characteristic serpentine spirally twisted flatish 
stems overhanging from trees often with Entada Scandens of similar habit. The 
D. sissoo often found to suffer from “‘die-back” disease due to attack of the 
Fungus —Fusariwm cf. solanit. 


Genus—DERRIS Lour. 

Climbers, rarely erect trees. Leaves odd-pinnate, with exstipellate leaflets. 
Flowers copious, usually fascicled, showy, in axillary or termina] racemes or 
panicles. Calyx campanulate, nearly truncate. Corolla much exserted; standard 
broad; keel obtuse, the petals cohering slightly. Stamens usually monadelphous, 
the upper one sometimes free, anthers versatile. Ovary sessile, few-ovuled; 
style incurved, filiform, stigma capitate. Pod rigid, thin, flat, indehiscent, oblong 
if one-seeded, strap-shaped if few-seeded, with a distinct wing down the upper 
or both sutures. 


The large handsome climber Derris monticola Prain, ascending up to the upper 
hill forests from 1,700 to 2,400m. is occasionally met with in Darjeeling and 
Sikkim Himalaya. Derris ferruginea Benth. a climbing shrub with its rusty 
tomentose branchlets and leaves is not uncommon in the lower hill forest from 
100 to 500m. The root is used as fish poison like that of D. scandens a much 
spreading scandent low climbing shrub with rose coloured flowers. The species is 
and supposed to contain the alkaloid “rotenon’’, but this needs proper in- 
vestigation and confirmation by chemical analysis. 


Genus—BAUHINIA Linn. 

Unarmed erect trees or climbers with circinate tendrils. Leaves simple, 
usnally deeply cleft from the tip, rarely entire or fully divided into 2 leaflets. 
Flowers showy, in copious simple or panicled often corymbose racemes. Calyx- 
tube with the disk produced to the top, sometimes long and cylindrical, some- 
times short and turbinate; limb entire and spathaceous, or cleft into 2 or 5 
teeth. Petals 5, subequal, usually with a distinct claw. Stamens 10, or reduced 
to 5, or 3, if fewer than 10 with sterile filaments absent or present, filaments 
free, tihtorm; anthers versatile, dehiscing longitudinally. Ovary stalked, many- 
ovuled; style long or short, stigma small or large and peltate, subterminal or 
oblique, Pod linear or rarely oblong, flat, continuous within, dehiscent or in- 
dehiscent. Seeds albuminous. 
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Several species of Bauhinia are commonly met with in the Terai and Duars as- 
cending from the plains to about 4,000 feet (0-1,700m.) in Darjeeling and Sikkim 
forests. Bauhinia malaborica Roxb., is exceedingly common all along the Tista 
valley but rather rare on the eastern side and never fail to attract the attention of 
any one passing that way when in full bloom in autumn with its milk white 
flowers. The leaves are acid and is edible. The two other ornamental trees B. 
vartagata Linn. and its variety alba, and B. purpurea Linn., the former with 
white flowers (alba) and often with a purple blotch on the standard petal, the 
latter with its purple, pink or red variegated flowers planted on roadside pre- 
sents a beautiful appearance in spring in the Terai. Bauhinia Vahlii W and A., 
is one of the largest lianes found climbing over tall trees in the mixed forests of 
Shorea robusta, Lagerstroemia parviflora, Dellinea pentagyna, Terminalia sp. 
and others. It flowers in March to April when the climber is full of cream coloured 
flowers. The leaves are very large, 12-18 inches and as much broad. The leaves 
are used by hill people as plates, for wrapping up parcels and made into 
“ehoom’’, a sort of mat umbrella used by the local hill labourers. The large hard 
fruit-body about 1-14 foot long, 2-2} inches broad when ripe burst open with 
a loud explosion. The seeds are sometimes eaten. 


Caesalpinia bonducella Fem. is also occasionally found as a straggling 
climber in Terai forests of Darjeeling and Sikkim near the banks of streams. 
Flowers yellow and fruit coated with prickles. Another most common tall climber 
Mezeoneurum cucullatum W. & A. armed with vicious curbed thorns all over its 
branches and bipinnate leaves, 8-10 ovale acute glabrous leaflets, characteristic 
orange yellow flowers and red seeds is met with everywhere in the Terai, 
Duars of Siliguri, Jalpaiguri and Darjeeling foothill forests ascending up to 
2,700m. Plant hunters and forest officers are often caught by its hooked thorns. 
It is easily distinguished by its cordlike overhanging older branches covered 
with corky tubercles. Powdered seeds are used as a vermifuge to cattle. 


Genus—ENTADA Adans. 

Woody unarmed climbers with tendrils. Leaves bipinnate. Flowers in long 
narrow spikes, minute, yellowish, polygamous. Calyx minute, campanulate, 
equally 5-toothed. Corolla oblong in bud, the 5 long equal narrow lobes falcate 
in expansion. Stamens 10, free, shortly exserted, filaments filiform; anthers 
crowned with a gland. Ovary subsessile, many-ovuled; style filiform, stigma 
concave terminal. Pod flat, woody, very large, composed of many discoid one- 
seeded joints, the endocarp persisting round the large compressed orbicular 
seeds. 
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Bauhinia variegata Linn. 


ENTADA SCANDENS Benth. 


An immense climber, stem often twisted, with slender terete woody branches. 
Leaves bipinnate, long-petioled, the rachis usually ending in a tendril; pinnae 
stalked, mostly 4; leaflets oblong or obovate, obtuse or acute, 1-2 inches long, 
rigidly coriaceous, the terminal leaflet is tendrilar. Spikes peduncled, 3 foot 
long or more, usually panicled from the nodes of old leafless branches, sometimes 
simple from the axils of the leaves. Flowers 1/12-1/8 inch long, yellowish or 
cream coloured sessile or on short pedicels. Pod 1-2 feet or more by 3-4 inches, 
curved, constricted between the seeds. Seeds 2 inches broad. 


Habitat: Central and Eastern Himalayas, ascending to 4,000 feet (0-1,400m.) 
in Darjeeling and Sikkim hills. Frequently met with in the mixed forests in 
the Terai and Duars in Siliguri (Simulbari forest), Jalpaiguri and Darjeeling clim- 
bing up to the middle hill forests. The stem is long rather spirally twisted, very 
characteristic hanging like the strands of a huge cable, a common liane in the 
forest. Lepchas and other hill-men eat the seeds after cooking but extracting the 
poison out of it by long soaking and roasting. The hill-girls use the seeds for 
washing their hair. The Bengalis use the hard woody seeds for plaiting their 
“dhoti’’ and ‘punjabi’ and the seed is called “Gilla’’. 


Adenanthera pavonina Linn., is another interesting member of “Mimo- 
soidiae”’. This is a small tree with bipinnate leaves, pinnae 2-4 pairs, leaflets 
alternate. Flowers yellow. Seeds are very attractive, coral red with a black 
spot round the hiliwm. Abundant in the Terai forests of Darjeeling foot hills, 
0-500m., particularly common near Tista and Jaldhaka river and in and about 
the forests in Mal near Bhutan and also at Raimatong. The jewellers used the 
seeds for weighing gold jewelleries, and the seed is commonly known iv the 
plains of Bengal as “kunch”’ or “Rakta-kombal’’, locally known as “lalgiri’’. 


Mimosa pudica Linn., is the well-known sensitive plant, the leaves collaps- 
ing by touch, due to variation in turgidity of the cells of pulvinus. It is a 
common trailing under shrub with pink flower-heads in the foot-hill forest or 
open waste land or road sides, ascends up to 3,00 feet. A favourite plant of Sir 

-C. Bose on which he made prolonged experiments and is still under investi- 
gation in the Bose Institute by research scholars. Dr. Mridula Dutt’s paper 
may be consulted. 


Genus—-ACACIA Willd. 

_ Spinose or prickly shrubs or trees, erect or climbing. Leaves bipinnate, with 
minute leaflets. Flowers in globose heads or cylindrical spikes, hermaphrodite or 
polygamous, usually pentamerous. Calyx campanulate or funnel-shaped, shortly 
toothed. Petals exserted, united in the lower half. Stamens free, indefinite, much 
exserted; anthers minute, not gland-crested. Ovary stalked or sessile, many- 
ovuled; style filiform, stigma minute capitate. Pod ligulate rarely turgid or 
subcylindrical, sutures straight or wavy, not thickened. 
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ACACIA CATECHU Willd. 


A middle-sized tree, 15-40 feet high, with brown bark, short hooked spines 
im pairs, pinnae 40-80, leaflets 60-100, ligulate, red wood and dark yellow flowers; 
calyx not more than half as long, both absolutely and in proportion to 
the corolla, and not nearly downy, but clothed with distinct spreading grey 
hairs, and by its narrower thinner straight strap-shaped darker brown pod. 


Habitat: Through the Himalayas from the West Himalaya to Darjeeling and 
Sikkim, ascending to 4,000 to 5,000 feet (1,700-1,800m.). Generally found to 
occur in the mixed association with Dulbergia Sissoo on the river beds and 
banks. 


This is the well-known ‘‘catechu’’ plant from which “cutch’’ is extracted. 
Attempts were made to extract economically ‘“cutch’’ in the Darjeeling, 
Terai and Alipurduars at Rajabhatkhawa but without success. It is doubtful 
if this industry can be an economical success. Forest Department of the 
Government of West Bengal, however, is taking into careful consideration the 
possibility of making the inlustry a success that it deserves. ‘“Cutch”’ 
is applied to pan Piper betel Linn., in soild or liquid form with lime producing 
red colour, and chewed with betelnut Areca catechu Linn. 


ACACIA INTSIA Willd. 

A large prickly climber, stem deeply cleft several times, the ridges twisting 
upwards like a screw, prickles minute, hooked; branchlets and leaf-rachises 
finely downy or glabrous, the latter with a gland at the base and between the 2-3 
upper pinnae. Pinnae 12-16, 2-3 inches long; leaflets 16-24, (40-50), 4-4 inch 
broad, minutely cuspidate, with the midrib nearer the upper margin, both 
surfaces glabrous or nearly so, the lower grey-green. Peduncles finely downy, 
l1-4-nate; heads yellow, under } inch broad. Calyx shorter, and more broadly 
funnel-shaped than in the last. Pod straight, strap-shaped, glabrous, dehiscent, 
smooth, 4-6 inches by 3-1} inch, 8-12-seeded, the sutures straight or slightly 
repand, cuneately narrowed at the base to a short stalk. 

Habitat: Tropical Himalayas, rather common in Terai forests, 0-500m., in 
Siliguri, Jalpaiguri and Darjeeling foot hills, sometimes climbing up the middle 
hill forests. Bark smooth and grey and used by Lepchas and other hillmen and 
women for washing their hair. 

ACACIA CONCINNA JDC. 

A large, very prickly climbing shrub, prickles abundant, minute, hooked. 

Branchlets and lcaf-rachises finely grey-downy. Pctiole with a large gland near 


298 


the base and one between the uppermost pinnae; pinnae 2-3 inches long, 12-16 ; 
leaflets 30-50, 3/8-$ inch long, pale green above, glaucous beneath, subgla- 
brous, 1/12-1/8 inch broad, with a very oblique midrib, sensitive, often not 
crowded. Panicles with densely downy branches, the lower springing from the 
axils of the leaves, the upper subtended by conspicuous oblique membranous 
subpersistent bracts; heads yellow, 3 /8-4 inch broad. Calyx funnel-shaped, 1/12 
inch long. Corolla little exserted. Pod strap-shaped straight, 3-4 inches by 
Linch, 6-10-seeded,with broad sutures, narrowed to a short stalked, depressed 
between the seeds. 


Habitat: Eastern Himalayas, in the foothills of Darjeeling and Sikkim, 
0-100m. Common in the Terai forests of Siliguri and Jalpaiguri mixed with 
Khaer (Catechu), Sal and Sissoo, generally near the banks of streams. 


Genus—ALBIZZIA Durazz. 


Large trees. Leaves bipinnate. Flowers in the Indian species in globose 
heads sessile or pedicellate, usually pentamerous and all hermaphrodite. Calyx 
campanulate or funnel-shaped, distinctly toothed. Corolla funnel-shaped, petals 
firmly united below the middle. Stamens indefinite, monadelphous at the base, 
filaments several] times the length of the corolla; anthers minute, not gland- 
crested. Ovary sessile or shortly-stalked; style filiform, stigma capitate minute. 
Pod large, thin, flat, strap-shaped, straight, indehiscent or subdehiscent, conti- 
nuous within, the sutures not thickened. 


ALBIZZIA LEBBEK Benth. 


A tall tree, without prickles. Leaves with glabrous or downy rachises and 
a large gland near the base of the main petiole; pinnae 4-8, with or without a 
gland between the lowest; leaflets 8-18, 4-4 inch short-stalked, rigidly subcoriaceous, 
oblique, 1-14 inches long, glabrous or finely grey-downy. Heads many-flowered, 
short- peduncled, 3-4 together from the crowded upper nodes on downy erecto- 
patent peduncles. Calyx $ inch downy. Corolla greenish-yellow, twice the 
calyx, the teeth short, lanceolate. Stamens pink. Pod strap-shaped, firm yellow- 
brown }-1 foot by 3-14 inches, 6-10-seeded. 


Habitat: Tropical Himalayas, ascending to 5,000 feet (0-1,800 m.) in Darjeel- 
ing Terai and foot hills in Sikkim, extending to the Khasia Mountains, Assam. 


The timber of this species known in vernacular as ‘“‘Sirts’’ and mentioned 
as such by the great Sanskrit poet Kalidasa in ‘“‘Sakuntala’’ and his other 
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poems—“Siris Kusumani’’. This is the so called ‘‘ Indian walnut’ tree, yielding 
good timber. Parker considers A. Gambeli Prain as a hybrid of A. julibrissin 
A. richardiana. 


A. lebbek Benth. and A lebbekoides Bth. are synonymous. Albizzia pocera 
Bth., A. odoratissima Bth. (synonym of A. lebbekoides and A. lebbek.), A. 
stipulata Boiss, [synonymous to A. marginata Marr. and A. chiniensis 
Marr.], and A. moluccana Mig. are often met with in the Terai and Duars of 
Darjeeling. The two latter species A. stipulata and A. moluccana are used 
generally as shade trees for tea and widely grown in almost all the tea gardens 
in Terai and Duars. It grows very rapidly reaching about 8 to 15 feet in height, 
8 inches to 1} feet in girth within about a year. A. lucida Bth., 20 to 50 
feet tall with shinning pods also occurs in the Terai and middle hill forests 
near river banks. 


ALBIZZIA JULIBRISSIN Durazz. 


A middle-sized unarmed tree. Leaf-rachises finely downy, with a small gland 
at the base of the petiole, and between the upper pinnae; pinnae 8-24; leaflets 
20-50, membranous, sessile, sensitive, + inch long, cuspidate, straight on the upper 
side, rounded on the lower, } inch broad. Heads globose, on clustered erecto- 
patent peduncles from the crowded leafless upper nodes. Calyx 4-4 inch, 
tunnel-shaped, shortly toothed. Filaments rose-red, 1 inch. Pod glabrous, 
membranous, grey or pale brown, 5-6 inches by ?-1 inch, 8-12-seeded, narrowed 
to a beak and short stalk, indehiscent. 


Habitat: Throughout the Himalayas from West Himalaya to Darjeeling 
and Sikkim, ascending to 6,000 to 7,000 feet (1,800 to 2,400m.). Occasional in 
Terai and Duars. 


Genus—PITHECOLOBIUM Mart. 


Erect trees. Leaves bipinnate. Flowers in globose heads, usually herma- 
phrodite and pentamerous. Calyx campanulate or funnel-shaped, shortly 
toothed. Corolla funnel-shaped, the petals united below the middle. Stamens 
monadelphous, much exserted; anthers not gland-crested. Ovary sessile or 
stalked, many-ovuled; style filiform, stigma minute capitate. Pod strap-shaped, 
falcate or circinate, usually dehiscent and much twisted in a late stage, the 
sutures not thickened. 
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PITHECOLOBIUM BIGEMINUM Benth. 


A tall tree, with subterete branchlets with thin brown pubescence. Pinnae 
and leaves long-petioled; the terminal longest, leaflets subcoriaceous, glabrous 
above, slightly pubescent at first beneath, obovate-oblong, acute, the upper 
4-6 inches long, the lower shorter, all distinctly stalked. Heads few-flowered, 
irregular, in copious ample axillary and terminal panicles. Calyx subsessile, 
1/16-1/12 inch, densely brown-silky. Corolla silky, 2-3 times the length of the 
calyx. Stamens 3-4 inch. Pod once or twice spiral, 3-6 inches by 3-3 inch, 
the valves rigidly coriaceous, slightly downy, the lower suture not at all repand. 


Habitat: Eastern Himalayas, ascending to 4,000 feet (0 to 1,400 m.). Occasion- 
al the in middle hill forests of Darjeeling and Sikkim 


PITHECOLOBIUM ANGULATUM Benth. 


A tall tree, with stout branchlets with a little fine brown pubescence. Leaf- 
rachis with a large gland at the base and one between each pair of pinnae and 
leaflets; lower pinnae and leaflets much shorter than the upper; leaflets rigidly 
subcoriaceous, oblong-trapezoid, slightly downy below, the upper 3-4 inches long. 
Panicles copious, ample, axillary and terminal. Calyx 1/24 inch, campanulate. 
Corolla white, funnel-shaped, 3-4 times the calyx. Stamens } inch. Pod spirally 
twisted. 


Habitat: East Himalayas from the foot hills in Terai forests ascending to 
lower hill forests 0-1500 feet (0-500 m)., in Siliguri and Darjeeling. 


No Rain Tree Enterolobium Saman Prain was found wild in the tropical 
forests of Darjeeling and Sikkim hills. This introduced and fully acclimatised 
South American tree is often planted along the road side as an avenue or 
shade tree nearly all over the country in the plains. It quickly grows into a 
huge size with its spreading branches, but prone easily to uprootal or branches 
breaking off by the force of a squall or storm. It is called the ‘Rain Tree’? due 
to falling of drops of watery liquid excreted by a Cicada lodging and perforating 
the pulvinus of the leaflets at night. This was discovered by the great botanist 
Prof. Hans Molish in 1929, and the author when examining the leaves at the 
then Royal Botanic Gardens, Calcutta. Molish worked at the Bose 
Institute, Calcutta, of Sir J. agadish Chandra Bose, F.R.S., the wellknown plant 
physiologist. and physicist. The tree is prone to attack of fungi and then all 
the trees nearby die one after the other. 
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Family—ROSACEAE. 


Herbs, shrubs or trees. Leaves stipulate, rarely opposite, simple or compound. 
Flowers usually bisexual and regular (very regular in Chrysobalaneae). Calyx- 
tube free or adnate to the ovary, limb usually 5-lobed, often bracteolate, 
imbricate or valvate. Petels 5, rarely 0, inserted under the margin of the disk, 
deciduous, usually imbricate. Disk lining the calyx-tube or forming a ring 
at its base. Stamens perigynous, indefinite (rarely 1, 5, or 10) in one or many 
series, often connate and unilateral in Chrysobalanede; filaments subulate 
or filiform, usually incurved in bud; anthers small, didymous. Ovary of one 
or more free or connate carpels, with free or connate styles, which are basal, 
lateral or subterminal; stigmas simple, penicillate or capitate; ovules 1 or 
more in each carpel. Fruit variable, of achenes, or berries or drupes, rarely 
capsular. Seeds erect or pendulous, testa membranous or coriaceous, albumen 
0; cotyledons large, plano-convex; radicle short. 


Genus—PRUNUS Linn. 


Shrubs or trees. Leaves alternate, simple, quite entire or serrate or crenate 
or glandular-serrulate; petiole often 2-glandular. Flowers white or red, solitary 
fascicled corymbose or racemed. Calyx deciduous in fruit; lobes 5, imbricate. 
Petals 5. Stamens 16-60, perigynous, inserted in the mouth of the calyx-tube, 
filaments free. Carpels 1; style terminal; ovules 2, collateral, pendulous. 
Drupe with an indehiscent or 2-valved, 1-seeded, smooth or rugged stone. 
Seed pendulous, testa membranous or coriaceous, albumen scanty or 0. 


PRUNUS RUFA Wall. 


A small tree, 15-30 feet, branchlets woody. Leaves 1-4 inches, narrowed 
into the short petiole, very sharply serrate, midrib puberulous above pubescent 
or glabrate beneath; nerves reticulated; petiole 4 inch; bud-scales linear, 
membranous, glandular-serrate; stipules filiform laciniate. Flowers pink; 
peduncles glabrous, longer than the petioles. Calyx-tube } inch, ventricose 
at the base, then contracted, mouth spreading, lobes broad short subacute crenu- 
late. Petals small, orbicular. Fruit ellipsoid, on stout lengthened pedicels, red, 
fleshy, bitter, stone rugged. 


Habitat: Central and Eastern temperate Himalaya, Nepal to Darjeeling 
and Sikkim, altitude 10,000 to 12,000 feet (3,000 to 4,000 m.), to Bhutan. 
Common near Tonglu. Young leaves are said to be poisonous. 
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Prunus puddum Roxb, 


PRUNUS CERASOIDES Don. 

A large tree, 30 to 80 feet tall of brilliant appearance in flower, glabrous except 
the puberulous young shoots. Leaves 3-5 inches, variable in length and breadth, 
often doubly serrate, glabrous; petiole slender, 3-2 inch; stipules long, subulate, 
laciniate. Flowers rose red or white, from lateral buds clothed with concave rounded 
glabrous scales; peduncles 4-1 inch, often subcymose, connate at the base or 
almost umbellate. Calyx-tube } inch, glabrous; lobes ovate, acute, quite entire. 
Drupe oblong or ellipsoid, obtuse at both ends; flesh scanty yellow or reddish, 
acid; stone bony rugose and furrowed. 


Habitat: Temperate Himalaya; from Garhwal, altitude 3,000 to 6,000 feet to 
Darjeeling, Sikkim and Bhutan, altitude 5,000 to 8,000 feet (1,800 to 2,700m.). 
Abundant in Darjeeling and all around in the hills. 


This is a handsome tree and looks very pretty when in full bloom without 
leaves. Flowers crimson, pink, rose or almost white all shades according to 
the nature of the trees and local ecological conditions. Fruit is not edible. 


Prunus puddum Roxb. is synonymous to this species. 


PRUNUS PADUS Linn. 

A small nearly glabrous tree, with young parts sparingly pubescent. Leaves 
very variable, 4-6 inches, uswally oblong-lanceolate with a cordate base, serratures 
often double very close-set; nerves often with hairs in the axils beneath, under- 
surface not glaucous; nerves spreading, slightly arched; petiole 4-1 inch, 
slender, glands small or O; stipules linear, membranous, caducous. Racemes 
from the axils of fallen leaves or terminating lateral leaf-branchlets, 4-10 inches 
long, drooping; peduncle and rachis glabrous pubescent or tomentose; pedicels 
t inch; bracts linear, caducous. Flowers white. Calyx-tube hemispheric or 
turbinate; lobes rounded, obtuse, gland-toothed. Petals orbicular, concave. 
Drupe acid, the size of a large pea; stone thick, rugged. 


H abitat: Temperate Himalaya, from Murree, altitude 6,000 to 9,500 feet, to 
Darjeeling and Sikkim, altitude 8,000 to 12,000 feet (2,700 to 4,000m.) and 
to Bhutan. The tree is popularly known as bird-cherry. 


P. NEPALENSIS Ser. 
A tall tree 30 to 60 feet high. Very difficult to distinguish from P. Padus 
except by the fruit, which is more than twice as large, with a quite smooth thick- 
walled stone; leaves oblong lanceolate, acuminate usually glaucous beneath and acute 
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at the base, crenate serrate, serratures far less sharp and more distant; calyx lobes 
shorter. Drupe globose. 


Habitat: Temperate Himalya, from Kumaon, altitude 6,000 feet to Darjeeling 
and Sikkim, altitude 7,000 to 10,000 feet (2,400 to 3,100 m.) extending to the 
Khasia Mountains altitude 4,000 to 6,000 feet. Occasional in upper hill forests, 
flowers in late spring with the young leaves, but fruit ripens after the fall of 
leaves in autumn. Fruit is not edible. 


Prunus domestica Linn. synonymous to P. communis Huds. Var. domestica 
is a European species. This plum tree producing red or deep red, rarely white 
fruits are cultivated in and about Darjeeling and at a lower elevation in Kalim- 
pong and Sikkim. The fruit is sold in the market of Darjeeling and Kalim- 
pong as “Aloobukhara’’. It is sour but some are sweet and make excellent 
chatney, cooked and preserved widely. It flowers profusely and are cons- 
picuously seen with its white or pale pink flowers in early spring; fruits ripen 
from May to July. 

P. ACUMINATA Wall. 

A medium sized tree 30-40 feet; bark rough, dark brown with white patches; 
branches slender. Leaves 4-7 inches, flat, smooth on both surfaces, hardly shining 
above, base rounded or acute, sometimes dotted beneath with minute glands, 
or glands absent or few and scattered; nerves 8-10 pair, obliquely ascending 
slender but evident; petiole } inch, eglandular; stipules linear. Racemes 3-5 inches, 
suberect or drooping, many-flowered; pedicles 3 inch, slender; bracts minute. 
Flowers }-4 inch diameter, yellowish-white. Calyx-tube broadly campanulate; 
limb patent, obscurely 5-toothed. Ovary villous. Drupe ovoid, subacute, } inch 
long; thin, stone quite smooth. 


Habitat: Temperate Central and Eastern Himalya, from Nepal to Darjeeling 
and Sikkim, altitude 5,000 to 7,000 feet (1,700 to 2,400m.) extending to Khasia 
Mountains and Mishmi, altitude 4,000 feet, Assam. 


P. acuminata Wall. is considered by some as a synonym of Laurocerasas 
acuminata Roem. 


Genus—MADDENIA Hook. f. and Thoms. 


Deciduous leaved trees. Leaves alternate, glandular-fringed or serrate; 
stipules conspicuous, gland-serrate. Flowers in racemes or corymbs, sub-unl- 
sexual. Calyx-tube turbinate. 10-lobbed, some of the lobes often produced into 
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oblong tomentose petals. Stamens 20-30, in one series, filaments incurved; 
anthers small. Carpels 1, with a slender style and usually not perfecting, or two 
with shorter or no styles and larger stigmas, one or both perfecting; ovules 
2, collateral, pendulous. Fruit an oblong drupe; pericarp thin; stone rather 
bony. Cotyledons thick, oblong. 


MADDENIA HIMALAICA Hook f. and Thoms. 

A small tree 20-30 ft. tall, branches red brown, shining. Leaves 3-5 inch., 
ovate or ovate-lanceolate candate acuminate densely woolly or glabrate underneath, 
celia of the margin often gland tipped; stipules large linear lanceolate acuminate 
gland-serrate. Raceme dense flowered. Flowers 8-20, white; petals 10 together; 
stamens 20-30. Drupe 1/3 inch, ovoid. 


Habitat: Temperate Himalaya, Darjeeling and Sikkim, on the bank of 
Lachen river, 8,000-10,000 ft. (2,700-3,400 m.), to Bhutan. 


Genus—PYGEUM Gaertn. 

Evergreen trees or shrubs. Leaves alternate, persistent, usually quite entire; 
stipules minute, fugacious, basal glands 2 or 0. Flowers small, racemose, some- 
times unisexual by want of the ovary. Calyx-tube obconic urceolate or campanu- 
late, deciduous; limb 5-15 toothed, often unequally. Petals ninute, 5-6 in the 
5-6-toothed calyx, 0 in the 10-15 toothed, villous or tomentose rarely glabrous, 
often undistinguishable from the calyx-lobes. Stamens 10-50, in one or more 
series at the orifice of the calyx-tube, filaments slender incurved; anthers small. 
Carpel 1, basal in the calyx-tube, ovoid or subglobose; style terminal, slender, 
exserted from the bud, stigma capitate; ovules 2, collateral, pendulous. Fruit 
a transversely oblong obscurely didymous rarely subglobose drupe, pericarp 
thin, dry or juicy. Cotyledons very thick, hemispheric; radicle minute, 
superior. 

PYGEUM ACUMINATUM Coleb. 

A tree 40-50 feet tall. Leaves 4-6 inches by 14-3 inches; glabrous, nerves 
spreading; petiole } inch. Racemes almost equalling the leaves suberect, 4-angled; 
pedicels slender. Flowers yellow-green, inodorous. Calyx campanulate, acutely 
6-toothed. Petals 6, clawed, ovate, villous. Stamens 30-40. Ovary glabrous; style 


very slender, exserted. Drupe 1 inch in diameter, dark-purple, favourite food 
of the birds. 


Habitat: Common in the mixed sal forests in Terai and Duars, 0-1,500 feet. 
(0-500m.) in foot hills of Darjeeling and Sikkim extending to the Khasia 
Mountains, Assam. 
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PYGEUM GLABERRIMUM Hook. f. 


A branching tree, 30-50 feet, glabrous in all its parts, smelling strongly when 
bruised of prussic acid. Leaves 4-9 inches, base rounded or acute, opaque beneath 
with a few large scattered glands or 0; nerves spreading and arching; petiole 
4 inch. Racemes numerous, erect; rachis and pedicels slender. Calyx-tube 
obconic; limb obscurely 6-sinuate, disk pubescent at the base. Petals 
6, oblanceolate, obtuse, hooded, quite glabrous. Ovary puberulous, soon glabrate; 
style slender, exserted, nearly straight; stigma capitate. Fruit on a much 
elongated thickened peduncle, 1 inch transversely. 


Habitat: Eastern tropical Himalaya, including Darjeeling and Sikkim, 
altitude 3,000 to 4,000 feet, (800 1,700m.), extencing to the Khasia Mountains, 
altitude 3,000 to 5,000 feet Assam. 


PYGEUM MONTANUM Hook. f. 


A small evergreen tree; branches stout, young with short stiff hairs, older 
lenticellate. Leaves 4-7 inches, coriaceous, young with appressed hairs on the upper 
surface and densely ciliate margins, base subacute or rounded, tip finely acuminate, 
above glabrous except the impressed mid-rib, beneath clothed with short rather 
stiff hairs; or pubescent beneath, nerves 10-12 pair, obliquely ascending, promi- 
nent and reticulate beneath; petiole very short, } inch, stout. Racemes 1-1} 
inches, solitary or fascicled on the old wood; panicles short; bracts not seen. 
Flowers } inch diameter. Calyx with 5 subulate remote teeth. Petals villous, ovate- 
lanceolate. Ovary densely villous; style slender. 


Habitat: Eastern Himalaya, occasional in the lower hill forests of Darjeeling 
and Sikkim, extending to the Khasia Mountains, altitude 3,000 to 4,000 feet, 
(1,000-1,400 m.) Assam. 


Genus—PRINSEPIA Royle. 


A glabrous spinous shrub, Leaves deciduous, lanceolate or obovate; stipules 
minute, deciduous. Flowers in short axillary racemes on the sides of the spines. 
Calyx persistent, tube cupular; lobes 5, unequal, orbicular, imbricate in bud. 
Petals 5, orbicular shortly clawed. Stamens numerous, many-seriate, inserted 
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on the mouth of the calyx-tube, filaments short; anther-cells often unequal, 
separated by a broad connective. Carpel 1, sessile; style basal, ascending, stigma 
capitate; ovules 2, collateral, pendulous. Drupe obliquely ellipsoid or cylindric, 
with the remains of the style at its base; epicarp thin; stone coriaceous, smooth. 
Seed erect, cotyledons amygdaloid, radicle inferior. 


PRINSEPIA UTILIS Royle. 


A spreading thorny shrub, 3-5 feet; branchlets green, soft, pubescent when 
young; pith septate. Leaves 1-5 inches, coriaceous, acuminate, entire or serrate. 
Flowers } inch diameter, white, usually opening in autumn. Drupes }3-% inch, 
purple, subtended by the withered calyx. 


Habitat: Dry rocky hills on the temperate Himalayas, altitude 4,000 to 8,000 
feet (1,400 to 2,800m.), from West Himalaya to Darjeeling and Sikkim, 
ascending to 9,000 feet, to Bhutan; extending to the Khasia Mountains, altitude 
5,000 to 6,000 feet, Assam. 


Genus—SPIRAEA Linn. 


Perennial herbs or shrubs. Leaves alternate, simple or compound; stipules 
free or adnate to the petiole, rarely 0. Flowers in axillary or terminal cymes, 
white or red. Calyx persistent, lobes 4-5, imbricate or valvate in bud. Petals 
4-5. Stamens 20-60, filaments free or connate below; styles subterminal; ovules 
2 or more, pendulous. Follicles 5 or more, few-seeded. 


SPIRAEA ARUNCUS Linn. 


A slender herb, 2-4 feet, with stout perennial rootstock. Leaves with long 
primary and secondary petioles, petiolules short, leaflets 1-2 inches, rather mem- 
branous. Flowers dense, white, ¢ inch diameter. Calyx-tube turbinate, lobes 


oblong-ovate. Petals orbicular. Carpels 6-8, tumid, glabrous and shining when 
ripe. 


Habitat: Western and Central temperate Himalaya; from Sirmore, altitude 


ae feet to Nepal to Darjeeling and Sikkim, temperate hill forests; occasional 
400m. 


SPIRAEA BELLA Sims. 


A very variable plant, unless, as is probable, two species may be confounded 
under the above description, which however have not been distinguished by any 
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botanist.—A shrub 2-6 feet; branches erect or inclined or diffused or horizontal 
Leaves 4-2 inches, glaucous deneath and usually glabrate, but sometimes pubescent.. 
The extreme forms are those of 8. bella proper (callosa, Wall. not Thumb.) 
in which they are broad ovate or oblong obtusely toothed towards the apex only, 
and of 8 fastigiata Wall., in which they are much larger ovate-lanceolate acumi- 
nate and inciso-serrate throughout; the latter is usually a more erect plant, with 
shorter stricter stouter stems, and closely resembles S. callosa, differing chiefly 
in the apparently more or less dioecious flowers. 8. bella proper, on the other hand, 
1s more slender, often nearly prostrate with arched branches; there are however 
all manner of intermediate forms, and some specimens have both types of leaf. 
Flowers pink or rarely white. Calyx-lobes acute, tube villous within. Stamens 
minute and deformed in the female flowers, long in the male. Ovaries small or 
absent, those of the male flowers with long styles, of the female short. Disk of 
broad incurved scales. Ripe carpels as in S. callosa. 


Habitat: Temperate Himalaya from Sirmore, altitude 7,000 to 10,000 feet, 
Central Nepal to Darjeeling, Sikkim and Bhutan, altitude 6,000 to 12,000 
feet (2,000 to 3,200m.). 


The two species S. bella and S. callosa Wall. are really one species, as every 
possible intermediate forms of leaves and flowers are found in the field. It is 
rather an extremely common handsome herb in Darjeeling, Sikkim and 
Nepal temperate hills. Grown in gardens too. 


Genus—RUBUS Linn. 


Creeping herbs or erect or sarmentose shrubs, almost always prickly. Leaves 
alternate, simple or compound; stipules free or adnate to the petiole. Flowers 
in terminal and axillary corymbose panicles, rarely solitary, white or red. Calyx- 
tube broad; lobes 5, persistent. Petals 5. Stamens many. Disk coating the 
calyx-tube. Carpels many, on a convex receptacle; style subterminal; ovules 
2, collateral, pendulous. Drupe many, 1-secded, crowded upon a dry or spongy 
conical or cylindric receptacle. Seed pendulous. 


RUBUS CALYCINUS Wall. ex Don. 

A straggling shrub, almost black when dry; prickles slender, slightly curved 
on stem and petioles. Stem creeping for 1-3 feet. Leaves 1-3 inches diameter, 
simple, round, sometimes hairy beneath; petiole 2-4 inches; stipules 3-4 inch, 
broadly ovate, serrate. Flowers 1 inch diameter, white, solitary or twon, usually 
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on erect 1-2-leaved shoots. Calyx-tube densely clothed with long straight prickles; 
lobes foliaceous, broad. Petals shorter than the calyx-lobes, erect in fruit. Fruit 
globose of few large scarlet fleshy carpels, edible; stone rugose. 


Habitat: Central and Eastern temperate Himalaya; common in Nepal, 
to Darjeeling and Sikkim, altitude 5,000 to 9,000 feet (1,700 to 3,000m.), to 
Bhutan, altitude 8,500 feet; Khasia Mountains, altitude 4,000 to 5,000 feet, 
Assam, to the hills of North Burma. 


RUBUS ACUMINATUS Sm. 


A scandent or scrambling shrub. Branches long, arching, cylindric; prickles 
very small, flattened, rarely on the petioles. Leaves 3-5 inches, simple rather 
membranous; base cordate or rounded; nerves 6-8 pair; petiole slender, 3-2 inch; 
stipules slender, almost setaceous, glandular. Panicles sometimes a foot long; 
bracts small. Flowers 4 inch diameter, in threes or fives; pedicels }-4 inch. 
Calyx-lobes with recurved or hooked sometimes dorsal tips, erect in fruit. Petals 
much shorter than the calyx, white. Carpels glabrous. Fruit of large globose 
scarlet drupes enlcosed by the calyx, receptacle villous; stone rugose. 


Habitat: Central and Eastern temperate Himalaya from Kumaon, and 
Nepal to Darjeeling and Sikkim; common in the middle hill forests, altitude 
4,000 to 7,000 feet (1,400 to 2,400m.), extending to the Khasia Mountains, 
altitude 4,000 to 5,000 feet, Assam. 


RUBUS GRIFFITHII Hook. f. 


Very similar to R. acuminatus in foliage, but with very short petioles, a 
totally different long stalked inflorescence, the sub-sessile flowers never in corymbs 
or fascicles, a densely tomentose calyx, and linear serrated bracts. 


Habitat: Eastern Himalaya, Darjeeling and Sikkim, temperate hill forests, 
occasional. 


RUBUS PANICULATUS Smith. 


A very rambling eglandular climber; all parts except the leaves above densely 
pubescent or tomentose, with usually cottony white or buff tomentum; prickles 
hooked, flattened. Leaves 3-5 inches, simple, ovate-cordate or oblong-ovate or 
candate-acuminate, obscurely lobed toothed cordate rarely as broad as long, rather 
membranous, sparsely hairy above, whitish tomentum beneath, lateral lobes usually 
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very obscure; mibrib without prickles; petiole 1-2 inches, slender, rarely with 
a prickle; stipules small, laciniate. Panicles very large and open; bracts small, 
linear oblong, serrate. Flowers 3-1 inch diameter, often long pedicelled, 
Calyx-lobes ovate, acute acuminate or lanceolate and caudate-acuminate, when 
they are often incised towards the tip, erect in fruit. Petals much smaller than 
the calyx-lobes, linear-oblong white. Carpels glabrous. Fruit globose, exposed; 
drupes many, large, black; receptacle villous; stone rugose. 


Habitat: Temperate Himalaya from Rajaori, altitude 3,000 to 7,000 feet to 
Darjeeling and Sikkim, altitude 6,000 to 8,000 feet (2,000 to 2,700m.); occasional 
in temperate hill forests extending to the Khasia Mountains, altitude 4,000 to 
5,000 feet, Assam. 


RUBUS MOLUCCANUS Linn. 


Stem very robust, with wide spreading subscandent branches, densely 
clothed with white grey or fulvous tomentum; prickles hooked, flattened. Leaves 
2-10 inches diameter, most variable in texture and pubescence; upper surface 
smooth or covered with tubercles answering to the spaces between the nervules; 
under pubescent villous or clothed with cottony wool, grey or green or buff-coloured, 
never quite white; petiole 2-4 inches, glabrate or tomentose; stipules variable in 
size, from }-1 inch, in rather contracted terminal panicles and axillary capitate 
clusters; bracts like the stipules, never bearing gland-tipped hairs. Calyx-lobes 
1-2 inch long, usually triangular-ovate, rarely lanceolate, and then pinnatifid 
in the upper part, erect in fruit. Petals obovate, white, shorter than the 
calyx-lobes. Filaments glabrous. Carpels numerous, glabrous. Fruit globose, 
succulent, of many scarlet small drupes, edible, receptacle villous; stone rugose. 


Habitat: Central and Eastern tropical and temperate Himalaya. Occasional 
in Nepal, to Darjeeling and Sikkim, altitude 3,000 to 7,000 feet, (1,000-1,400 m.) 
extending to the Khasia Mountains, altitude 3,000 to 5,000 feet, Assam, to 
north Burma hills. 


RUBUS LANATUS Wall. 


The very broadly ovate cordate obscurely lobed leaves, white cottony tomentum, 
and above all the long glandular hairs of the young shoots and inflorescence best 
distinguish this species, which has the other characters of R. moluccanus. It 
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may be likened to a dense-flowered glandular R. paniculatus, with broader 
leaves. 


Habitat: Central and Western temperate Himalayas to Nepal, Kumaon, 
altitude 5,000 to 8,000 feet to Darjeeling and Sikkim middle hill forest, rather 
occasional 1,400 to 2,700 m. 


RUBUS TREUTLERI JHook. f. 


A large leafy erect bush, with often glandular bristles mixed with the soft 
flecuous hairs that cover all parts more or less; prickles passing into bristles, 
sometimes slightly decurved. Leaves 2-6 inches diameter, deeply lobed, mem- 
branous, green, with soft scattered hairs above; lobes shallow, rounded or acute, 
crenatures acute; petiole short or long and slender, sometimes 3 inches; stipules 
1 inch, almost orbicular in outline, concave, green. Flowers 3-4 inch diameter, 
shortly pedicelled; bracts sometimes reduced to narrow segments. Calyx-tube 
hemispheric, villous and often bristly; lobes large, often leafy and laciniate, or 
pectinately pinnatifid. Petals nearly orbicular much smaller than the calyx, 
white or pink. Stamens very numerous. Carpels about 100, style very slender, 
stigma hairy. Fruit red. 


Habitat: Eastern temperate Himalaya; rather common in Darjeeling 
(Tonglu range) and Sikkim, altitude 7,000 to 10,000 feet (2,400 to 3,400m.), in 
the upper temperate hill forests. 


RUBUS ANDERSONI Hook. f. 


Very similar in foliate to broad-leaved states of R. lineatus, but at 
once distinguished by its broader leaflets, the almost setose purple gland- 
tipped spreading hairs, the long caudate-acuminate calyx-lobes which are 


also setose, and flowers in terminal broad panicles with long pedicels. 
Fruit red. 


Habitat: Common in the Rhododendron forest of the temperate hills of 
Darjeeling (Senchal and Tonglu), and Sikkim Himalaya, altitude 7,000 to 
8,000 feet (2,400 to 2,700m.). 


RUBUS HOOKERI Focke. + 


A low straggling shrub, almost hispid with gland-tipped hairs, prickles 
slender. Leaves trifoliate, leaflets petiolulate, often subequal, 2-5 inches, 
bright green, bases acute or rounded, upper surface glabrous with pubescent 
ferves, under also glabrous with hairy nerves; petiole 2-3 inches; stipules 
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orbicular or broadly oblong, foliaceous, recurved, villous. Flowers 14-2 inches 
diameter, with often persistent foliaceous pectinate bracts. Calyx pubescent, 
bristly, lobes 1 inch, triangular-ovate, often laciniate, with filiform points 
spreading in fruit. Petals much smaller than the calyx, orbicular, greenish. 
white. Stamens very numerous. Carpels in a dense cluster of 2-300 or more, 
and base of long filiform, conniving styles, villous. Fruit globose, 3 inch 
diameter; outer carpels dry, glabrous below villous above, imbricating 
over the inner succulent carpels; endocarp pitted; receptacle broad, hemis- 
pherical, velvety, intruded at the base. 


Habitat: Eastern temperate Himalaya; rather common in temperate 
hill forests of Darjeeling (Rungbu and Tonglu range) and Sikkim, altitude 
7,000 to 9,000 feet, (2,000 to 3,000m.). The fruit is very large somewhat 
like strawberry of very agreeable taste, much eaten by boys and girls 
in the hills. 


RUBUS MACILENTUS Camb. 


A small shrub, stems trailing, stout, red-brown, obtusely angled; shining; 
prickles numerous, much flattened, 4-} inch. Leaflets 3-2 inches, rigidly 
coriaceous, brown when dry, glabrous on both surfaces, terminal usually 
ovate-lanceolate long-acuminiate, lateral sessile, smaller, sometimes orbicular 
midrib beneath with hooked prickles petiole stiff, sometimes pubescent 
along the grooved upper surface. Flowers 4 inch diameter; peduncles 
3-3 inch, pubescent, rarely 2-3-flowered. Calyx silky outside, tomentose 
within; lobes caudate, erect in fruit. Petals orbicular-obovate, clawed, 
exceeding the sepals, white. Fruit globose, enclosed in the calyx; drupes 
20-30, yellow or red, glabrous, seated on a columnar pubescent receptacle; 
stone rugged. 


Habitat: Temperate Himalaya; from Hazara, altitude 4,000 to 9,000 feet, 
occasional in Darjeeling and Sikkim temperate forests, extending to Bhutan, 
altitude 6,000 to 9,000 feet (1,800 to 3,000m.). 


RUBUS LASIOCARPUS Smith. 


A large rambling very variable plant; branches cylindric, with coloured 
pruinose bark, the very young only tomentose; prickles compressed, variable 
in size and curvature, extending to the petioles and rachis, but not or 
rarely to the inflorescence. Leaves 3-10, inches; leaflets 1-3 inches, rather 
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coriaceous, opaque, glabrous or silky above, almost plaited by the strong 
straight nerves, which are very prominent beneath, sometimes very acute, 
often doubly toothed and mucronate, terminal usually broad-ovate, or even 
orbicular, rounded acute or cordate at the base; lateral sessile, rarely 
ovate or orbicular; petiole stout, grooved above glabrous and shining or 
tomentose; stipules } inch, linear-subulate. Corymbs axillary and terminal, 
simple or subpanicled, densely tomentose or villous, or merely puberulous, 
on short or long (1-2 inches) peduncles, 2-many-flowered; pedicels long or 
short; bracts setaceous or filiform. Flowers 43-2 inch diameter. Calyx 
densely woolly; tube small; lobes ovate or ovate-lanceolate, acute acuminate 
or caudate, spreading or suberect in fruit; laciniate. Petals deep pink, 
orbicular or broadly obovate, rarely exceeding the calyx. Fruit 4-4} inch 
diameter, globose, hoary; drupes numerous, dry, or fleshy and then red 
or orange; stone pitted; receptacle columnar, villous. 


Habitat: Temperate Himalaya, from Murree and Kashmir, altitude 
5,000. to 8,000 feet (ascending to 1,500 feet in Kumaon), very common in 
Darjeeling and Sikkim, middle and upper hill forests altitude 4,000 to 10,000 
teet, (1,400 to 3,400 m.), extending to the hills of North Burma, 


RUBUS ROSAEFOLIUS Snuith. 


An erect or straggling shrub, stems erect or inolined; branches slender, 
glabrous, pubescent or almost villous, as are the petioles and peduncles, 
sometimes crinite with long dark brown spreading simple or gland-tipped 
hairs, prickles sometimes very numerous, mostly straight on the stem and 
hooked on the petiole, leaflets and inflorescences. Leaves 2-5 inches long, bright 
green, never glaucous or white beneath; petiole slender, often prickly; 
leaflets 1-2 inches, rarely more, membranous or coriaceous, sessile or petio- 
lulate; stipules linear-lanceolate or filiform, long-acuminate. Flowers 3-1 
inch diameter, solitary, peduncles usually slender, prickly. Calyx glabrous or 
pubescent, not prickly, tube small; lobes acute or acuminate or hair- 
pointed, or drawn out to a serrated limb nearly an inch long; spreading 
In fruit. Petals white, orbicular-obovate. Carpels excessively numerous, glabrous, 
on a villous receptacle. Fruit globose or more often oblong; drupes red, 
smaller than in any other species; stone deeply pitted, 


Habitat: Temperate Himalayas; from Kumaon, altitude 7,000 teet to 
Darjeeling and Sikkim, temperate hill forests, altitude 4,000, to 7,000 feet 
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(1,400 to 2,400m.), extending to the Khasia Mountains, altitude 3,000 to 
4,000 feet, Assam. 


Several other Rubus species are also met with in the temperate forests 
of Darjeeling and Sikkim Himalaya. Of these the following are commonly 
found :— 


Rubus thomsoni Focke., is occasionally found as a low spreading 
shrub, leaves trifoliate, green and specially common on Senchal 
and Tonglu between 8,000 to 11,000 feet (2,700 to 3,700m.). 


Rubus ellipticus Smith., with hooked prickles, white flowers and golden 
yellow succulent fruits is common between 4-7,000 feet. 


Rubus fruticosus Linn., is occasionally found in the middle or 
lower temperate forests between 3,000 to 7,000 feet (900 to 3,400m.), 
with the stem rooting at the tips and is thus propagated 
vegitatively. It is called the ‘‘ Blackberry.’’ 


Genus—GEUM Linn. 


Erect perennial herbs. Radical leaves crowded, pinnate; terminal leaflet 
large; stipules adnate to the petiole. Flowers solitary or corymbose, white 
yellow or red. Calyx persistent, 5-bracteolate; lobes 5, imbricate or valvate. 
Petals 5. Stamens very many, crowded. Disk smooth or with radiating 
grooves. Carpels many, on a long or short receptacle; style filiform, elongating 
much after flowering, straight or bent; ovules ascending. Achenes many, 
on a dry receptacle, each with a long filiform straight or bent terminal 
style which is often hooked at the tip. 


GEUM ELATUM Wall. 


Rootstock stout, woody. Leaves 4-12 inches, linear, oblong; leaflets }-1 
inch, close and imbricating or scattered, uniform or the alternate smaller, 
terminal orbicular, all lobed and coarsely crenate, upper or all adnate 
by a broad base. Flowering stems with few leaves and 1-6 flowers. Flowers 
3-14 inches diameter. Calyx-lobes deltoid-ovate, acute, silky, spreading In 
fruit. Petals orbicular, yellow, much exceeding the calyx. Carpels sessile 
on the base of the calyx, clothed with long silky hairs. Achenes ellipsoid, 
acute at both ends, hairy; style 4 inch, slender. 


Habitat: Subalpine and Alpine Himalaya; from Kashmir, altitude 
9,000 to 12,000 feet to Sikkim, altitude 12,000 to 15,000 feet (3,000 to 5,000m.). 
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Genus—FRAGARIA Innn. 


Perennial scapigerous herbs, with creeping stolons. Leaves digitately 
3.rarely 5-foliolate very rarely pinnate or simple; stipules adnate to the 
petiole. Flowers white or yellow, often polygamous. Calyx persistent, 
with 5 bracteoles at its base; lobes 5, valvate in bud. Petals 5. Stamens 
many, persistent. Carpels many, on a convex receptacle; styles ventral, 
persistent; ovule 1, ascending. Achenes many, minute, sunk in the surface 


of a large fleshy receptacle. 


FRAGARIA INDICA Andr. 

More or less silkily hairy. Rootstock stout, with many long slender 
prostrate stems. Leaves distant; leaflets rarely 5, 1-1} inches, petiolulate, 
sessile, membranous, simply or doubly crenate or toothed or serrate, base 
cuneate entire, nerves parallel; petiole 1-5 inches, very slender; stipules 
leafy. Peduncles very slender, equalling the petioles, naked. Flowers $ inch 
diameter, yellow. Calyx-lobes ovate or lanceolate; bracteoles narrow or broad, 
often greatly exceeding the calyx-lobes, rarely quite entire. Petals obovate, 
cordate, yellow. Fruit spherical or oblong, bright red, spongy, insipid; 
achenes minute, obscurely pitted. 


Habitat: Temperate and subtropical Himalaya and along the foot of the hills 
from the Punjab to Darjeeling and Sikkim extending Assam, ascending to 
7,500 feet, (2,500m.) in the east and 8,000 feet in the west. Khasia and 
Nilgiri Mountains. 


This species is considered by some as a synonym of Duchesnea indica 
Andr. and Focke. 


Fragaria vesca Linn. characterised by its almost sessile toothed leaflets, 
white flowers, nearly entire calyx teeth, subglobose and globose fruit. 


J. D. Hooker considers all Sikkim plants as a variety of F. Vesca, Var. 
nubigena which is synonymous to F. nubicola Lindl. This variety is slender 
silvery, nearly glabrous, runners filiform, hairs on petioles and few flowered 
peduncles appressed, calyx lobes narrow spreading in fruit. 


This is the most common of the ground strawberries in the whole of 
Darjeeling to Sikkim Himalaya on roadside, grassy lawns, open hillsides 
and margin of pathways from 1,500 to 4,400m. The white flowers and 
ted fruits cannot escape the eye of any one climbing in these hills in 
the temperate and sub-alpine belt in all the ranges throughout the year. 
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FRAGARIA DALTONIANA J. Gay. 


A very distinct species, at once recognizable by its smaller proportions, 
petiolulate leaflets with few teeth, toothed calyx-lobes, toothed bracteoles 
spending in find and curious elongate-ovoid or fnsiform fruit, which is often nearly 
1 inch by 3 inch broad, of a bright scarlet but with little flavour. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 10,000 to 15,000 feet 
(3,400 to 4,800m.). 


Genus—POTENTILLA Linn. 


Perennial herbs, rarely shrubs. Leaves compound; stipules adnate to the 
petiole. Flowers white or yellow, rarely red, solitary or in corymbose cymes. 
Calyx persistent, 5- rarely 4-bracteolate; lobes as many, valvate in bud. Petals 
a3 Many, sometimes narrow. Stamens many, rarely few and definite. Disk 
annular or coating the calyx-tube. Carpels many, rarely 1 or few, on a small 
dry receptacle; style persistent or deciduous, ventral or terminal; ovule 1, 
pendulous. Achenes many, on a dry receptacle. 


POTENTILLA TRULLIFOLIA JAook.f. 

Tufts matted, an inch high, soft, of densely packed short branches from a woody 
slender rootstock. Leaves } inch, densely imbricated, simple, flat, clothed on both 
surfaces with long silky hairs, tip with 3 broadly triangular obtuse teeth; petiole 
short; stipules very broad, membranous, with triangular acute free portions. 
Flowers solitary, subsessile, 1/8 inch diameter. Calyx hemispheric, silky; 
tube very short; lobes ovate, obtuse; bracteoles much smaller, narrow, oblong, 
obtuse. Petals variable Stamens, rudiments of 5 Achenes about 10, on a 
villous receptacle, quite smooth. 


Habitat: Darjeeling and Sikkim Himalaya; rocky places on the Tibet frontier; 
albitude 16,000 to 17,000 feet (5,000 to 5,700m.). A typical Alpine plant in Alpine 
meadows and hill sicles. 

POTENTILLA AMBIGUA Camb. 

Rootstock stout or slender. Stems 1-6 inches. Leaves digitately irifoliate. 
Leaflets 3, 3-4 inch, sometimes as broad as long, obtusely 3 toothed, or 3 fid at the 
broad tip, glabrate and glaucous beneath; petiole }-1 inch; stipules variable. 
Flowers }-1 inch diameter; peduncle }-1 inch, naked. Calyx pubescent or 
glabrate; lobes triangular, acute; bracteoles elliptic, obtuse. Petals orbicular, 
yellow. Achenes sunk in the very long receptacular hairs, clothed with long silky 
hairs. 
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Habilat: Temperate and Alpine Himalaya; from Kashmir, altitude 10,000 to 
14,000 feet, to Sikkim, altitude 9,000 to 15,000 feet (2,800 to 5,000m.). 


POTENTILLA MOONIANA Wight. 


A tall erect-branched leafy plant at lower elevations, but becoming stunted 
with almost prostrate flowering-branches at 12,000 feet, very variable in amount 
of hairiness, and sometimes having a few of the early leaves silky; rarely 
glabrate with appressed hairs. Leaves 6-10 inches, narrow, pinnate nearly to 
the base, the leaflets smaller downwards; larger leaflets, 3-14 inches, many pair, 
smaller 1/10-4 inch, all sessile, membranous, coriaceous at higher elevations, 
liptic obtuse serrate, brown when dry petiole slender, silky; lower stipules 
usually membranous, upper leafy and toothed lobed. Inflorescence from an 
open dichotomously branched lax panicle. Flowers 4-4 inch diameter. Calyx 
villous, lobes ovate, acute; bracts larger or smaller than the lobes, ovate or 
cuneate, usually 3-toothed or lobed. Petals obovate-orbicular. Achenes on an 


devated hairy receptacle, quite smooth without wrinkles 


Habitat: Temperate Himalaya; from Kumaon, altitude 11,500 feet to 
Darjeeling and Sikkim, altitude 10,000 to 12,000 feet (3,100 to 4,000m.), 
extending to the Khasia Mountains, altitude 4,000 to 5,000 feet. 


This species is considered to be synonymous to P. polyphylla Wall, 


POTENTILLA FULGENS Wall. 


As variable as P. Moonzana, occrring in a very similar manner; and further 
almost connected with it by var. intermedia; but usually more robust, soft silky 
with more copious spreading hairs on the petiole and stem, and with the brilliant 
silvery clothing of the under surface of the leaves and inflorescence sometimes 
extending to upper surface. Rootstock very stout. Stem 6-24 inches, stout, ascend- 
ing or erect, leafy. Leaves 2-6 inches; larger leaflets }-14 inches, crowded or not, 
with many pair elliptic oblong or obovate obtuse, sharply serrate sometimes with 
deeply impressed nerves above, at others quite flat, teeth very numerous and 
acute, clothed beneath with silvery hairs, petiole rather stout; stipules and 
inflorescence and yellow petals as in P. Mooniana, but calyx usually very silvery, 
lobes acute; bracteoles very variable. Achenes on an elevated hairy receptacle. 


Hf abitat: Temperate Himalaya; from Kunawar, altitude 6,000 to 7,000 feet to 
Darjeeling and Sikkim, altitude 7,000 to 13,000 feet (2,400 to 4,400m.), 
extending to the Khasia Mountains, altitude 4,000 to 5,000 feet, Assam. 
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This species is sometimes considered synonymous to P. splendens Wall 


This is the most common species found in the temperate hills of Darjeelin 
and Sikkim everywhere in grassy land, road sides and hill slopes on the frin : 
of the Rhododendron forests and climbing to Alpine meadows. Its brilliant 
yellow flowers are very attractive indeed and it is the commonest species of the 
ground flora at higher elevations. Sometimes it climbs down to subtemperate 
S and not infrequently met within grassy and mossy lawns and waste 
places. 


POTENTILLA GRIFFITHII Hook. f. 


Rootstock inclined. Stem 10-24 inches, erect or ascending, stout or slender. 
Leaves small 1-4 inches; leaflets 3-1 inch, green and glabrous or hairy above, 
quite white beneath and sometimes hairy as well as clothed with white opaque 
down, base cuneate, lateral very irregular in size and shape, lowest pair often 
minute; petiole hairy; stipules large. Flowers 3-1 inch diameter; pedicel 
4-2 inches, pubescent or tomentose. Calyx silky, lobes acute or obtuse; bracteoles 
quite entire, oblong or ovate, acute or obtuse. Petals yellow, rounded or retuse 
at the tip. Achenes numerous, exceedingly minute, smooth, on a large globose 
somewhat hairy receptacle. 


Habitat: Eastern Himalaya; occasional in Darjeeling and Sikkim, altitude 
7.000 to 14,000 feet (2,400 to 4,400m.), extending to Bhutan, altitude 6,000 to 
8,000 feet. 


POTENTILLA KLEINIANA Wight and Arn. 


Annual. Stems 3-24 inches, flexuous. Leaflets 4-2 inches, rarely 7, sometimes 
pedate, variable in breadth, membranous or rather coriaceous, entire towards 
the cuneate base, flat or complicate, beneath glabrous or with silky hairs on 
the nerves; petiole very slender, 1-4 inches; stipules } inch, entire or toothed. 
Flowe-s } inch diameter, usually pedicelled, or im spreading cymes. Calyx 
sparsely silky; lobes entire; bracteoles acute or obtuse. Petals yellow, not 
much exceeding the calyx. Achenes in a globose head with a large glabrous 


receptacle. 


Habitat: Temperate Himalaya from Kashmir, altitude 3,000 to 7,000 feet, to 
Sikkim altitude 4,000 to 9,000 feet (1,400 to 3,000m.), and Bhutan, extending 
to the Khasia Mountains, altitude 4,000 feet, Assam, 
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Genus—AGRIMONIA Linn. 

Slender erect leafy perennial herbs. Leaves interruptedly pinnate; leaflets 
coarsely serrate; stipules partially adnate to the petiole. Flowers small, yellow, 
in terminal spikelike racemes, 2-bracteolate; pedicels bracteate at the base. 
Calyx persistent; tube turbinate, spinous; mouth contracted; lobes 5, triangular, 
imbricate. Petals 5, stamens 5-10 or more, inserted at the mouth of the calyx. 
Disk lining the calyx-tube, its margin thickened. Carpels 2, included in the 
calyx-tube; styles exserted, stigma 2-lobed; ovule 1, pendulous. Fruit pen- 
dulous, of 1 or 2 achenes enclosed in the hardened spinous calyx. 


AGRIMONIA EUPATORIUM Linn. 

Rootstock woody, short or long. Leaves 3-7 inches; leaflets 6-21, sessile, 
alternate often small, hairy on both surfaces; larger 1-3 inches, elliptic-ovate 
or obovate rarely orbicular; smaller often orbicular and minute; petiole slender; 
stipules .arge, leafy, 3-lunate, entire or toothed. Racemes slender, lengthening 
in fruit; pedicels reflexed in fruit; bracts 3-fid or 3-partite. Flowers } inch 
diameter. Petals oblong-obovate, yellow. Calyx-tube 4 inch, hardened in fruit, 
grooved, lobes conniving in fruit; top of tube with a dense ring of spines which 


become hooked in fruit and are erect with the outer spreading. 


Habitat: Temperate Himalayas, from Murree and Kashmir, altitude 3,000 to 
10,000 feet, to Darjeeling and Sikkim, altitude 7,000 to 10,000 feet (2,400 to 
3,400m.), extending tothe Khasia Mountains, altitude 4,000 to 6,000 feet, 


Mishmi Hills Assam. 
Genus—ROSA Linn.* 


Erect, sarmentose or climbing shrubs, usually prickly. Leaves pinnate; 
leaflets setrate; stipules adnate to the petiole. Flowers terminal, solitary or 
corymbose, white, cream, yellow or red, bracts rarely persistent. Calyx-tube 
persistent, globose ovoid or pitcher-shaped; mouth contracted; lobes leafy, imbri- 
cate in bud. Petals 5, large. Stamens many, inserted on the disk. Disk coating 
the calyx-tube, all but closing its mouth by its thickened margin, silky. Carpels 
many, rarely few, in the bottom of the calyx-tube; styles subterminal, free 
or connate above, stigma thickened; ovule 1, pendulous. Achenes coriaceous 
or bony, enclosed in the fleshy calyx-tube. 


ROSA MACROPHYLLA Lindl. 
An erect shrub; prickles straight or slightly curved with broad dilated bases 
Leaves 2-8 inches; leaflets $-2 inches usually pubescent beneath, base acute 





* 1 . 
whey Pace 8 book —-Survey of Rose growing centres and Rose Industry in India written in collaboration 
consulted orayenaswami, published by Council of Scientific and Industrial Research, New Delhi, 1957, may be 
ed with regard to the systematic position of Indian Roses and Roses grown in India. 
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rarely rounded; petiole pubescent; stipules large, broad, spreading. Flowers 
1-3} inches diameter, bright red, pedicels and calyx usually very bristly and 
glandular; bracts foliaceous, oblong or lanceolate, glandular on the margin 
Calyx-tube 3-14 inches; lobes 1-2 inches, persistent. Petzls broadly obcoriiie. 
Fruit sometimes 2 inches long, red; styles hairy, exserted; achenes large, Gian 
4 inch long, few or many. 


Habitat: Temperate Himalaya, from Murree, altitude 3,500 to 10,000 feet, 
to Darjeeling and Sikkim, altitude 8,000 to 10,000 feet (2,700 to 3,600 m.). 


This is a very handsome and striking rose. It is found in the valleys of north- 
ern Sikkim in the upper temperate hills. Its large red flowers blooming during 
June to July and the succeeding large red hips give a beautiful appearance to this 
rather tall straggling shrub. It flowers and fruits freely in the garden, and can 
easily be raised from the seeds. The fruits are a source of vitamin and this rose 
plant is worth crossing with other suitable garden variety, and, in fact, such 
an attempt has been made by horticulturists in Europe and U.S.A. (California), 
where materials were sent by the author when he was Superintendent of the 
Indian Botanic Garden, Calcutta, and Lloyd Botanic Garden, Darjeeling. 

ROSA SERICEA Lindl. 

An erect tall rather straggling or subscandent shrub; branches perfectly 
glabrous and unarmed or prickly only, or also loosely or densely bristly and glan- 
dular; prickles 4-13 inches, straight, brown. Leaves 1-3 inches, crowded; 
leaflets 7-9, }-1 inch, usually oblong, obtuse with an excurrent midrib, rarely 
villous on both surfaces; stipules oblong, membranous, apiculate. Flowers 
2-21 inches diameter, on short lateral shoots, hence almost axillary; peduncle 
and calyx-tube bristly and glandular. Calyx-lobes pubescent, ovate-lanceolate, 
persistent, sepals persistent in fruit. Petals obcordate, generally 4, rarely 3, 
generally white, rarely pink or cream coloured or faintly yellowish. Fruit sub- 
globose or broadly pyriform, silky or glabrous; achenes few, 4 inch long. 


Habitat: Temperate Himalayas, from Kumaon 9,000 to 13,000 feet, to 
Nepal to Darjeeling and Sikkim, altitude 9,000 to 14,000 feet (3,000 to 
4,700 m.), and Bhutan, altitude 5,000 to 10,000 feet. 


The author, found this 4 petalled very characteristic and the most common 
rose of the upper hill and sub-alpine forests throughout Darjeeling and Sikkim 
Himalaya. The flowers are mostly white with rather caducous petals, No pink but 
rarely very faintly yellowish petals were seen by the author, although it is reported 
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by other botanists and collectors that white, pink and yellowish flowers are 
also found in some places. This needs confirmation. 


Genus—DOCYNIA Dene. 

Small trees. Leaves deciduous, simple, lobed in young plants; stipules small, 
subulate. Flowers white, solitary or fascicled. Calyx-tube clavate; limb shortly 
tubular, 5-partite; lobes reflexed, toothed. Petals 5, with long woolly claws, 
imbricate in bud. Stamens 39-50. Ovary 5-celled; styles 5-celled, connate and 
woolly below the middle; ovules 3, subbasilar in each cell. Fruit rounded ovoid 
or pyriform, flesh hard; cells 1-3-seeded; endocarp like parchment. Seeds plano- 
convex, testa coriaceous; cotyledons amygdaloid. 


DOCYNIA INDICA Dene. 

A small rather tall sparse, tree, 12-25 feet; stems and lower branches bear 
large stout spines but they gradually become more and more branch like as 
the tree grows up and the spines are entirely absent, 15-20 feet above the 
ground in a young state like Crataegus, having 3-lobate lobulate and sharply 
toothed leaves and often spinescent branches; young parts of old plants densely 
clothed with white woolly tomentum. Leaves 3-4 inches, ovate or oblong-lanceolate 
long acuminate, entire or serrulate coriaceous, at length quite glabrous, with 
prominent arched nerves beneath, serratures chiefly beyond the middle; 
petiole slender, }-1 inch. Flowers 1-14 inches diameter, shortly pedicelled, densely 
woolly. Calyx-tube pyriform; lobes narrowly lanceolate. Petals white spreading. 
Filaments long slender. Styles slender united at the base into a woolly cone. 
Fruit a nearly spherical yellow green apple, with orange spots, 1-14 inches 
diameter, and rather longer, rounded at the base and crowned with the 
broken sepals, usually 5-celled; cells 3-seeded; seeds quite like those of apple— 
it is rather austere with a slight quince flavour and forms a good stew. 


Habitat: Eastern temperate Himalayas; fairly common in Darjeeling and 
Sikkim, altitude 4,000 to 6,000 feet, (1,400 to 2,000 m.), Bhutan, altitude 7,500 
feet, extending to the Khasia Mountains, altitude 6,000 feet, Assam to north 
Burma hills. 

The locally known ‘Mehel’ tree, besides its characteristic stems and branches 
bears fruit like crab apple which when ripe falls in autumn. It coppices well. 


Genus—ERIOBOTRYA Lindi. 
Small or large trees. Leaves simple, entire or serrate, very coriaceous; stipules 
lanceolate or broad. Flowers in thyrsoid panicles, white. Calyx-tube turbinate 
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obconic or clavate; lobes small, erect or spreading, persistent. Petals 5, contorted 
or imbricate in bud, obovate or orbicular, usually oblique and notched, margins 
sinuate, claw glabrous or woolly. Ovary 2-5-celled; styles 5, connate and woolly 
below; ovules 2 in each cell, basal, ascending, placenta sometimes cupuliform. 
Fruit a succulent or dry rarely 1-2-celled berry; endocarp membranous, 1- rarely 
2-3-seeded. Seeds large, ovoid and cylindric or flattened on one side, testa hard 
coriaceous and mucilaginous; cotyledons very thick. 


ERIOBOTRYA PETIOLATA Hook. f. 


A medium sized spreading tree 20-40 feet high; branchlets glabrous, bark 
yellowish, wrinkled, thin. Leaves large firmly coriaceous, 6-9 inches by 3-34 inches, 
elliptic—lanceolate, acuminate, base acute, serrate towards the apex; petiole 
13-2 inches. Panicles 3-6 inches long and broad, branched from the base, very 
spreading, clothed with rusty tomentum as are the very young leaves on both 
surfaces. Flowers } inch diameter, white in large panicles, not crowded, shortly 
pedicelled. Calyx-tube short, obconic; lobes also short, semicircular. Petals 
contorted, orbicular, concave, claw glabrous. Fruit small green and hard. 


Habitat: Eastern Himalaya; Darjeeling and Sikkim, altitude 5,000 to 9,000 
feet, (1,700 to 3,000 m.), Bhutan at Tongsa. 


The tree flowers in summer and the flowers are very strongly rather un- 
pleasantly scented. The fruit is not edible. 


ERIOBOTRYA HOOKERIANA Dene. 


A small shrub like spreading tree, with very stout branches. Leaves 8-12 
by 2-44 inches, elliptic or oblong—lanceolate, acuminate, when young thickly 
covered with rusty tomentose, old glabrate or glabrous, very thickly coriaceous, 
opaque above with impressed close-set nerves, serrated nearly to the truncate 
rounded or subacute base; petiole }-} inch, very thick; stipules semi-lunate, very 
coriaceous. Panicle 4-6 inches and as broad, finely softly tomentose, almost 
woolly. Flowers } inch diameter, white; bracts small, ovate; pedicels short, 
stout. Calyx-tube shortly obconic; lobes rounded, obtuse. Petals contorted, orbicu- 
iar, claw woolly. Styles 2, base woolly. Fruit } inch long, ellipsoid, yellow. 


Habitat: Eastern Himalaya; rather common in Darjeeling and Sikkim, 
altitude 6.500 to 8,000 feet (2,200 to 2,700m.) in upper hill forests, Bhutan, 
altitude 4,000 to 6,500 feet. 


322 


ERIOBOTRYA DUBIA Dene. 

Asmall tree, 10-40 feet. Leaves elliptic—lanceolate, thinly coriaceous, shining, 
crenate, not exceeding ld inch broad, gradually narrowed at the base into the 
petiole, which is slender and }-4inch. Panicles 2-4 inches long and broad; 
branches rather slender. Flowers not crowded, } inch diameter, white, shortly 
pedicelled; bracts short, subulate. Calyx-tube short, obconic; lobes rather 
variable, short, acute or obtuse. Petals orbicular, claw slightly woolly. Styles 2, 
glabrous, on the short hemispheric glabrous top of the ovary. Fruit 4 inch 
long shortly ellipsoid, 1-seeded,eatable. 


Habitat: Central and Eastern Himalaya; Nepal, rather rare in Darjeeling 
and Sikkim, altitude 5,000 to 6,000 feet, (1,800 to 2,000m.), in the middle hill 
forests, extending to Bhutan altitude 4,000 feet. 


ERIOBOTRYA BENGALENSIS Hook. f. 

A medium sized or large robust tree. Leaves often 24 and sometimes 34 inches 
broad, elliptic-lanceolate or oblanceolate acuminate sometimes acute, obtuse or 
rounded with coarse lobules or crenatures, glabrous; petiole long stout or slender, 
3-12 inches, glabrous. Panicles 3-5 inches long and broad, branched from the base, 
branches rather stout. Flowers 4 inch diameter, white, smelling of hawthron. 
Calyx-tube obconic; lobes acute or obtuse. Petals orbicular, claw slightly woolly. 
Styles 2, base very woolly. Crown of ovary woolly, Fruit ? inch long, ellipsoid, 
1-2-seeded, uneatable. 


Habitat: Eastern Himalaya; Darjeeling and Sikkim, altitude 5,000 feet, 
(800 to 1,700m.), extending to the Khasia Mountains and Muku hills, altitude 
3,000 to 4,000 feet, Assam. 


Genus—PYRUS Linn. 


Trees or shrubs. Leaves deciduous, simple or pinnate; stipules deciduous. 
Flowers white red or pink, in terminal cymes or corymbs; bracts subulate or 
linear. Calyx-tube urceolate-turbinate or obconic, lobes 5 erect or reflexed, 
persistent or deciduous. Petals 5, quincuncially imbricate in bud. Stamens 20 
or more, filaments sometimes connate at the base. Disk annular, or coating the 
calyx-tube. Carpels 2-5, connate and adnate to the calyx-tube, styles 2-5, free 
ot connate below, stigmas truncate; ovules 2 in each cell, basal, collateral, 
ascending. Fruit (a pome) fleshy, 2-5-celled; cells with a membranous or carti- 
laginous often 2-valved endocarp, 1-2-seeded. Seeds when in pairs plano-convex, 
testa coriaceous; cotyledons amygdaloid. 
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PYRUS COMMUNIS Linn. 

A small tree or shrub, glabrous or with woolly young parts and inflorescence 
young often spinous. Leaves variable in breadth and in length of point, of young 
plant lobed. Corymbs terminating short shoots. Flowers 14 inch diameter. Calyx- 
lobes variable. Petals obovate, white. Fruit 1-2 inches, gradually narrowed into 
the peduncle. 


Habitat: Believed to be wild in Kashmir; cultivated in the N. W. Himalaya 
altitude 2,000 to 8,000 feet and in Western Tibet to altitude 10,000 feet, 
Darjeeling and Sikkim pears are cultivated at 3,000 to 6,000 feet (1,000 to 
2,000m.). 


Although the wild pear is cultivated in Kalimpong and Sikkim and other parts 
of Darjeeling and even in Tode Tancta on the Bhutan border the fruits though 
edible is not quite so good as the Kashmir or other European varities. Pyrus 
malus Linn is the true apple. Numerous varities of apple tree have recently been 
produced in U.S. 8. R., Europe and U.S.A. P. malus is changed to Malus pumila. 


The Indian apple is indigenous to the West Himalaya particularly Kashmir, 
Kulu, Simla and other parts up to 9,000 feet. It is profusely cultivated in a proper 
scientific manner in these parts. The Sikkim apple, a‘‘Red Indian’’ variety, is 
large, yellowish red and a little sour but very tasteful. It has been tried to grow 
at Kalimpong and the fruits ripened here, but it is not a good fruit at lower 
elevations. Fair sized orchards are seen in Lachen and Lachung Valleys at 8,000 
feet (2,700m). The Sikkimis bring the fruits in autumn to the Darjeeling Market 
for sale. The apple cultivation has reached a very high stage of advancement as a 
result of crossing, grafting and budding. It is really amazing to watch the Mechu- 
rian bud-grafting of about 40 varieties of apple on a single large rather pendulous 
branch of a tree in the demonstration ground of the U.8.S. R. Agricultural Ex- 
hibition in Moscow as personally examined by the author in August 1954. It is 
equally amazing how fairly successful crossing has been made between pear and 
apple—P. communis x P. malus. The fruit produced on the hybrid tree is of 
mixed characters, half like a pear with warts at the base and the other half 
like an apple towrads the other end. The result of such experiment was observed 
by the author on the spot. Several hybrid trees in the large demonstration farm 
were found to grow freely. The trailing apple tree is also another laudable achi- 
evement of the Soviet scientists and horticulturists. Many apple trees laden with 
luscious bunches of beautiful ripe fruits developing from the axiles of the leaves 
and branches were seen lying in heaps on the ground attached to the trees. This 
practice was adopted in order to grow apple tree in glasshouses in Siberia where 
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fruits were rare so long but now abundant fruits are available by such horticul- 
tural manupulation as claimed by the Director, of the U. 8S. S. R. Exhibition 
farm. In Hamburgh (West Germany) recently the ground of the orchards are 
covered with tall soft grass and yellow Lupins for mulching in the rains and for 
protecting the ripe fruits when they drop. They have further improved upon the 
Machurian practice followed in Russia as claimed by the German Director. 


PYRUS SIKKIMENSIS Hook. f. 


A small tree, trunk short, head rounded. Leaves 5 by 3 inches ovate or ovate- 
lanceotale acuminate, more acutely serrate, woolly beneath and on the petiole and 
on the midrib above, the peduncles and calyx are also very woolly. The claw of 
the petals is woolly; the limb broadly obovate-oblong or almost orbicular; the 
styles are united below the middle into a perfect column, the calyx-lobes 
deciduous; the stamens about 25. Fruit ¢s speckled and very good stewed. The 
specks on the fruit smaller. 


It is marked by Decaisne as a dlistinct species of Malus, but J. D. Hooker 
suspects it to be a form of P. baccata. 


Habitat: Occasional in Darjeeling and upper Sikkim Himalaya, altitude 
7,000 to 10,000 feet (2,400 to 3,400m.), extending to Bhutan. 


PYRUS VESTITA Wall. 


A tree. Leaves elliptic, acute not or obscurely lobulate, serrulate very shortly 
petioled, most densely woolly beneath and on both surfaces when young. Marginal 
lobules rare and nerves more numerous. Corymbs densely woolly within. The 
shorter broader petals woolly within; styles 3-5 glabrous except at the very 
base. 


Habitat: Temperate Himalaya; from Garhwal to Darjeeling and Sikkim, 
altitude 9,000 to 10,000 feet (3,000 to 3.400m.). 


PYRUS MICROPHYLLA Wail. 


Nearly glabrous scandant or sub-scandant shrub or a small tree. Leaflets 
10-17 pair, small linear, oblong acute deeply and acutely deeply serrate, very 
slender flattened petioles. (corymb long peduncled lax flowered, petals small 
orbicular much more slender. It is distinguished by longer peduncles and pedicels 
and large bluish berries and 5 styles. Wallich’s specimens have no flowers, those 
of Sikkim ones are red, and the globose fruit is white or pale blue. 
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Habitat: Temperate Himalaya; Sirmore, Darjeeling add Sikki i 
10,000 to 14,000 feet (3,400 to 4,700m.) sic 


PYRUS WALLICHIL Hook f. 

A small tree, young parts white densely woolly, old glabrate except the 
corymb. Leaves 4-6 inches; leaflets 5-9 pair, linear oblong apiculate, coriaceous 
sometimes perfectly entire, base very unequal sided, midrib stout; nerves 
numerous, slender. Corymbs 2-3 inches diameter; peduncle and pedicels stout 
Flowers 4-3 inch diameter, white. Styles 3, glabrous. Fruit very small, evdid: 
4 inch diameter—a very distinct species. 

Habitat: Central and Eastern temperate Himalaya; Nepal to Darjeeling and 
Sikkim. altitude 6,500 to 9,000 feet (2,000 to 3,000m.). 


PYRUS INSIGNIS Hook f. 


A small very robust tree; branchlets nearly as thick as the little finger, bud- 
scales rigid, chestnut-brown, shining; young parts clothed with long rather 
silky rusty brown wool, old glabrous. Leaves 6-10 inches; leaflets 4-6 
pair, 3-4 inches, linear oblong obscurely crenulate soon glabrate, apiculate 
in the sinus between the obscure crenatures, which are incurved in old 
leaflets, pale and rather glaucous beneath; base unequal-sided; young petioles 
densely silky. Flowering corymbs appearing with the young leaves, densely 
rufously woolly, with stout peduncle and branches. Flowers crowded, } inch 
diameter; bracts linear. Calyx obconic, short, teeth traingular. Styles 3, glab- 
rous. Fruiting corymbs branched from the base, 6 inches long and as broad; 
branches covered with oblong white spots, pedicles short stout. Fruit globose 
or broadly ovoid, 3-celled, } inch diameter (when dry). 

Habitat: Darjeeling and Sikkim Himalaya, altitude 8,000 to 11,000 feet 
(2,700 to 3,700m.). 

PYRUS GRIFFITHII Dene. 

A large tree, with stout branches; young twigs and leaves covered beneath 
with a soft cottony wool that is deciduous in flakes. Leaves 5-9 inches, elleptic- 
acuminate, serrulate coriaceous, opaque above, paler beneath; nerves 12-15 pair, 
slightly curved; petiole } inch, stout channelled. Corymb 5-6 inches diameter, 
branched from the base, most densely woolly. Flowers 4 inch diameter, densely 
woolly white. Calyx-tube obconic, woolly; lobes ovate, membranous, sub-acute. 
Petals obovate, glabrous. Stamens long. Disk tumid, 10-lobed, woolly. Styles 
2, slender, glabrous. Fruit size of a pea, 1-2-celled, cells 2-seeded. Seeds 


plano-convex. 
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Habitat: Darjeeling and Sikkim Himalaya, altitude 6,000 to 9,000 feet 
(2,000 to 3,000m.) extending to Bhutan. Rather common in and about Sonada. 


PYRUS RHAMNOIDES Dene. 


A tree, usually epiphytic, very young branches and leaves tomentose and hairy, 
soon glabrous. Leaves coriaceous, very variable in breadth, 3-2 inches; nerves 
12-15 pair, very prominent beneath, slightly curved; petiole 3-3} inch. Corymbs 
branched from the base, pubescent in flowers, glabrous in fruit. Flowers } inch 
diamater, white; pedicels slender. Calyx-tube obconic, hairy; lobes triangular. 
Petals broadly oblong, glabrous. Stamens long. Disk tumid, 10-lobed, puberulous. 
Styles 2, slender, united below the middle or free, glabrous. Fruit }$ inch 
diameter, smooth, endocarp thin; cells 2-seeded. Seeds plano-convex. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 7,000 to 10,000 feet 
(2,400 to 3,400m.). 

PYRUS THOMSONI King. 

A small or medium sized tree; branches glabrous, sparingly lenticellate. 
Leaves 3-5 inches, elliptic acuminate serrulate, brown when dry, apparently 
glabrous at all stages; base acute, rarely rounded or obtuse; nerves 8-12 pair, 
spreading and arched; petiole }-4 inch. Corymb of few primary sub-uwmbellate erect 
main branches 1 inch long, di-trichotomously forked. Flowers } inch diameter; 
pedicels slender. Calyx-tube pyriform; limb expanded; teeth ovate, obtuse. 
Petals obovate, claw woolly. Stamen stout. Styles stout, united at the middle or 
base, glabrous; ovules attached in the middle of the axis. Fruit with few white 
spots, crown sunk. Seeds tumid. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 8,000 to 10,000 feet 
(2,700 to 3,400m. ). 


Decaisue and Wenzig and Linneaus have placed some of the species of Pyrus 
under Malus, Micromeles and Sorbus. It is for the Taxonomist to go through the 
literature and examine the herbarium specimens in order to find out if some of 
the Pyrus Species are to be considered synonyms to Malus, Micromeles or 


Sorbus Sp. Hooker preferred to retain the species under Pyrus in his Flora of 
Britsh Tndia. 


PHOTINIA Lindl. 
Evergreen small trees or shrubs. Leaves coriaceous, quite entire or serrulate; 
stipules subulate, deciduous. Flowers small, corymbose, white. Calyx-tube 
obconic limb 5-cleft; lobes short, persistent. Petals 5, contorted or imbricate in 
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bud, orbicular or obovate, claw glabrous or woolly. Stamens 20 or more. Ovary 
with a conical pubescent or woolly crown, 2-rarely 3-celled; styles 2; rarely 
3, free, or combined at the base, short; ovules 2, collateral, nearly basal in 
each cell, ascending. Fruit small, globose or ovoid, 1-2-seeded; flesh rather 
hard; endocarp crustraceous or membranous. Seeds obovoid, triquetrous or 
compressed, nearly as long as the fruit, testa coriaceous. 


PHOTINIA MOLLIS ook f. 


Tree 20-30 feet. Branches slender, glabrous, with red brown bark and small 
lenticels; branchlets and other woolly parts white. Leaves 4-5 inches, elliptic or 
lanceolate, pale when dry, very membranous, serratures fewer and smaller towards 
the base, rather suddenly acuminate; nerves 6-10 pair, spreading, arched, very 
slender. Corymbs 2 inches diameter, shortly peduncled, branches spreading, 
rather lax-flowered. Flowers 34 in. in diam. white, pedicelled; bracts minute, 
linear, caducous, membranous. Calyx woolly; tube hemispheric; lobes rounded. 
Petals orbicular, retuse; claw very short, glabrous. Stamens not long, slender. 
Disk not thickened, woolly at the base. Styles slender; stigma 2-lobed. Fruit 
4 inch long, ovoid, crowned with the persistent calyx; endocarp thinly crustaceous, 
septum membranous. Seeds nearly as long as the fruit. 


Habitat: Darjeeling and Sikkim Himalaya, at a low elevation of 0-1,600 feet 
(0-500m.). 

Genus—COTONEASTER Linn. 

Shrubs or small trees. Leaves quite entire, coriaceous, usually very downy 
beneath; stipules setaceous, deciduous. Flowers small solitary or in axillary or 
terminal cymes, white or pink, sometimes polygamous. Calyx-tube turbinate or 
campanulate; lobes 5, short, persistent. Petals 5, imbricate in bud. Stamens 20, 
inserted at the mouth of the calyx. Carpels 2-5, adnate wholly or by their backs 
only to the calyx-tube; styles 2-5, free, stigma truncate; ovules 2 in each cell, 
erect, basal, geminate, raphe lateral. Fruit small, ovoid globose or turbinate. 
with 2-5 bony 1-seeded stones. 


COTONEASTER FRIGIDA Woll. 
A tree, 20 feet high, or large bush, deciduous. Leaves 3-5 in. oblong or oblong. 
lanceolate acute. Flowers numerous in a cyme. Berries scarlet. 


Habitat: Central and Eastern Himalaya; Nepal, Darjeeling and interior of 
Sikkim, altitude 7,000 to 9,000 feet (2,400 to 3,000m.). 
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COTONEASTER ACUMINATA Lindl. 

A deciduous erect shrub, sometimes 14 feet high; wood used for walking 
aticks, the most constant in form of foliage of any Indian species. Also in their 
size, about 2 inches, though in one of Wallich’s specimens they exceed 5 inches. 
Leaves usually 1-2 inches, ovate acuminate. The number of flowers in a cyme 
generally 1-5 flowered but it varies extremely, but solitary flowers are not 
uncommon. The fruit scarlet, varies from turbinate to subcampanulate. 


Habitat: Temperate Himalaya, from Sirmor and Kumaon, altitude 4,500 to 
12,000 feet, to Darjeeling and Sikkim, altitude 7,000 to 13,000 feet (2,700 to 
4,400 m.). 

COTONEASTER ROTUNDIFOLIA Wall. 

A low rigid horizontally and distichously branched shrub. Leaves 4-3} inch 
distichous orbiculur or orbicular-obovate mucronate glabrous or sparsely 
hairy above and beneath. Flowers solitary subsessile. Fruit turbinate scarlet. 


Habitat; Central and Eastern Himalaya, altitude 9,000 to 12,000 feet 
(2,800 to 3,400 m.) from Nepal to Darjeeling and Sikkim to Butan. 


COTONEASTER MICROPHYLLA Wall. 
A low ramous woody intricately branched densely bushy crowded and 
compact shrub. Leaves } inch ovate or obovate acute retuse or obtuse glossy above 
pubescent or tomentose beneath, margins recurved. Flowers } inch diameter, 


white. Fruit globose scarlet. 


Habitat: Temperate Himalaya, altitude 4,000 to 8,000 feet from Kashmir to 
Darjeeling and Sikkim. Common in the middle and upper hill forests ascending 
to about 4,000 m., extending to Bhutan hills. This struggling shrub when full 
of scarlet or red coral like fruits looks pretty. Very common on rocks boulders 
and hillslopes in the Chola and Singalila range, Tonglu, Sandakphu and 
Phalute, Nathula, Thangu and also at similar temperate or subalpine regions 
all over Sikkim. It is used to clean milk vessels in Darjeeling and Sikkim. 


Genus—CRATAEGUS Linn. 

Shrubs or small trees, often spiny. Leaves simple lobed or pinnatifid; stipules 
deciduous. Flowers in terminal corymbose cymes, wh'te or red; bracts 
caducous. Calyx-tube unceolate or campanulate; mouth contracted; lobes 5, 
Persistent or deciduous. Petals 5, inserted at the mouth of the calyx, imbricate 
in bud. Stamens many. Carpels 1-5, adnate to the calyx-tube; stvles 1-5; stigma 
truncate; ovules 2 in each cell, ascending. Fruit ovoid or globose, with a bony 
1.5- celled stone, or with 1-5 bony 1- rarely 2-seeded stones. 
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CRATAEGUS CRENULATA Rozb. 


A large woody rigid spinescent shrub, spines are modified branches. Leaves 
1-2 inches linear-oblong, crenulate crowded on short lateral slander branchlets, 
shining, narrowed into the very short petiole; nerves indistinct. Corymbs short, 
many-flowered, glabrous or puberulous. Flowers }-} inch diameter, white; 
pedicels slender. Calyx-tube hemispheric; lobes obtuse. Petals orbicular, claw very 
short. Styles 5, inserted ventrally. Carpels 5, free for } of their upper part from 
one another and the calyx-tube. Fruit globose, orange-red, crowned with the erect 
calyx-lobes; pyrenes separable, faces polished, upper 4 free and protruded 
between the calyx-lobes. 


Habitat: Temperate Himalaya in dry places from the Sirmor Darjeeling 
to Bhutan altitude 2,500 to 8,000 feet (800 to 2,700 m.), rare in Sikkim. 


Family—SAXIFRAGACEAE. 


Trees shrubs or herbs. Leaves alternate and exstipulate, or stipules adnate 
to the base of the petiole, or opposite and exstipulate. Inflorescence various; 
dowers hermaphrodite or polygamo-dioecious, the sepals petals and stamens 
symmetrically regular. Calyx more or less adnate to the ovary, sometimes nearly 
free, sometimes quite inferior; lobes imbricate or valvate. Petals 5 or 4, rarely 0, 
perigynous or epigynous, rarely subhypogynous, imbricate or valvate. Stamens 
inserted with the petals, equalling or double their number, rarely numerous; 
staminodes or glands sometimes present between the stamens and the ovary. 
Ovary of 2 or 3-5 carpels; usually 2 or 3-5-celled with axile placentae, less 
commonly 1-celled with parietal placentae; styles as many as the carpels, distinct 
or combined nearly to the summits, stigmas capitate or lateral and subcapitate; 
ovules numerous, anatropous, erect or pendulous. Fruit capsular or berried. 
Seeds numerous or several (solitary in Polyosma) albuminous; the albumen 
rarely scanty or nearly wanting. 


Genus—ASTILBE Ham. 


Erect herbs with a perennial creeping rootstock. Leaves alternate, twice 
or thrice ternate; leaflets doubly serrate with prominent veins; stipules large, 
adnate to the petiole, sheathing. Flowers (sometimes polygamous) small, in @ 
terminal panicle, spicate-racemose. Calyx slightly adnate to base of ovary with 
5 (rarely 4) imbricate lobes. Petals 5 or 0 (rarely 4) perigynous. Stamens 10 or 5 
(rarely 8) perigynous. Carpels 2, united below, narrowed upwards into a short 
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style; stigmas small capitate; ovules numerous axile. Ripe carpels dry, acuminate 
or acute at the top, divaricating, dehiscing ventrally. Seeds small, narrow, 


oblong, tailed at both ends. 


ASTILBE RIVULARIS Ham. 

Stem and leaves with long fulvous hairs, especially about base of the petioles. 
Leaflets 1-4 inches, ovate, acuminate, often cordate at the base, generally scabrous 
on the nerves on both surfaces. Rachis of panicle woolly-pubescent, and brown- 
villose; pedicels short with a small bract at the base. Flowers green-yellow; 
sepals green, subglabrous, oblong, obtuse, erect, § inch; petals absent; stamens- 
5 opposite sepals. Young carpels but slightly united, ripe carpels } inch long, 
deflexed. Seeds numerous. 


Habitat: Temperate Himalaya, from Kashmir to Darjeeling and Sikkim to 
Bhutan, altitude 5,000 to 6,000 feet (1,700 to 2,000 m.), very common. 


Genus—SAXIFRAGA Linn. 

Herbs, mostly small perennials. Radical leaves often rosulate ; stem leaves 
alternate, (in Sect) Porphyrion subopposite, exstipulate, petiole sheathing 
at base. Flowers corymbose or paniculate or reduced to 3-1, white or yellow, 
rarely red. Calyx adnate to the ovary at base (rarely free) 5 fid, imbricate. 
Petals 5, perigynous. Stamens 10 (rarely 5) perigynous. Carpels 2 (very rarely 
3-5) united below, narrowed upwards into a style, stigma lateral subcapitate; 
ovules numerous, axile. Ripe carpels dry, opening at the top ventrally. Seeds 
small, ellipsoid in Indian species. 


SAXIFRAGA PALPEBRATA UH. f. and T.- 

Stem 2-5 inches, tufted high. Leaves ciliate; the lowest radical leaves 
spathulate, obtuse or orbicular; cauline } inch. Calyx half adnate to the ripe 
fruit. Petals yellow. Styles exceedingly short. Ripe carpels hardly equalling the 
sepals, Seeds trigonous, ellipsoid, smooth. 


ei Kumaon to Darjeeling and Sikkim, altitude 13,000 feet (3,000 to 
400 m.). , 


SAXIFRAGA CORDIGERA Jd. j. and 1. 
Stems 2-4 inches high. Leaves ciliate; lowest radical spathulate, vbtuse or 
orbicular; cauline } inch. Flowers yellow. Styles exceedingly short. Ripe 


carpels hardly equalling the sepals. Seeds ellipsoid, angular, smooth, testa 
lax somewhat plaited. 
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Habitat: Nepal to Darjeeling and Sikkim, altitude 12,000 to 15,000 feet 
(3,000 to 5,000 m.). An alpine species occasional but found in the snows in 
summer, 


SAXIFRAGA NUTANS 4d. f. and T. 

Stem 45-10 inches high, densely glandular-pubescent upwards. Radical 
leaves petioled, oblong, obtuse; cauline about 1 inch, sessile, broadly oblong, 
upper stem leaves not overlapping. Flowers 6-12 nodding, sepals with black 
gland. Petals pale yellow, spathulate, 14 times the calyx. Styles short. 


Habitat: Darjeeling and S‘kkim, a‘titude 8,000 to 10,000 feet (2,700 to 
3,400 m.). 

SAXIFRAGA DIVERSIFOLIA Wail. 

Stems 8-18 inches high, leaty, glandular, often finally glabrous. Radica' 
leaves long-petioled, narrowed into the petiole; cauline 1}-2 inches, ovate or broad 
oblong. Sepals at length reflexed. Petals with 4 stalked glands at their base, 
1}-2 times the sepals. Styles very short. Capsule ovate-oblong. Seeds angular, 
testa smooth somewhat plaited. 


Habitat: Alpine Himalaya; from Kashmir to Darjeeling and Sikkim to 

Bhutan, altitude 9,000 to 17,000 feet (3,000 to 5,500 m.), abundant. 
SAXIFRAGA STRIGOSA Wall. 

Stem 4-8 inches high, somewhat rigid, paniculate upwards; upper axils 
generally producing hispid bulbils, so that the flowers are only 1-3. Lower 
subrosulate leaves 1-2 inches, sessile, oblong-lanceolate, with one or two acute 
teeth. Petals white, small, exceeding the sepals. Styles short. Capsule less than } 
inch, long. Seeds minute, smooth, elliptic, angular. 

Habitat; Central and Western Himalaya; Nepal—Gossain Than, to 
Darjeeling and Sikkim, altitude 9,000 to 14,000 feet (3,000 to 4,700 m.); Lachen, 
Lachoong, Singalila, Bhutan. 

SAXIFRAGA PALLIDA Wall. 

Slightly pubescent, sometimes glabrous. Radical leaves long-petioled, ovate, 
dentate-crenate, upper leaves deflexed. Flowers and fruit very variable in size. 
Style hardly any. Seeds ellipsoid, longitudinally striated by 10-12 rows of 
fuberclee, 

Habitat: Alpine Himalaya, Kumaon to Nepal (Gossain Than) to Darjeeling 
and Sikkim, Singalila range to Lachen, Lachoong, altitude 13,000 to 17,000 
feet (4,000 to 5,800 m.). 
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Saxifraga ligulata Wall. 


SAXIFRAGA MICRANTHA Edgw. 


Pubescent. Radical leaves long-petioled, ovate, dentate-crenate. Scape 4-8 in. 
with leaf-like bracts. Style exceedingly short. Seeds ellipsoid, longitudinally 
striated bu 10-12 rows of tubercles. 


Habitat: Alpine Eastern and Western Himalaya, altitude 9,000 to 11,000 
feet; Dhurmsala; Garhwal to Darjeeling and Sikkim, altitude 10,000 to 14,000 
feet (3,400 to 4,800 m.), Guichi La, Lachen, Thangu. 


SAXIFRAGA UMBELLULATA JH. f. and T. 


Rosulate leaves 4 inch; cauline } inch long, narrow oblong, very glandular- 
pubescent. Peduncles 4-14 inch. Petals nearly double the sepals, golden. 


Habitat: Alpine Darjeeling and Sikkim, altitude 12,000 to 14,000 feet 
(3,000 to 4,700 m.); Guichi La, Thangu. 


SAXIFRAGA LIGULATA Wall. 


Leaves a foot in diameter, smaller sometimes in Sikkim and Bhotan; glabrous 
on both surfaces, dotted on the lower. Petals 1-1 inch long, white or rose or 
purplish, orbicular with a claw of variable length. Fruit subglobose. Style very 
long. Carpels sometimes 3. 


Habitat: Temperate Himalaya, from Kashmir to Nepal and Sikkim, 
altitude 7,000 to 10,000 feet (2,400 to 3,400 m.), common; extending to the 
Khasia Mountains, altitude 4,000 fect, Assam. 


SAXJFRAGA PURPURASCENS Hf. and T. 


Leaves 2-3 inches diameter, margin undulate, punctate beneath. Flowers 
nodding. Petals 2 inch long, obovate-oblong. Styles long. Carpels elliptic-lanceo- 
late. Fruit erect. 


Habitat: Alpine Darjeeling and Sikkim, altitude 10,000 to 15,000 feet 
(3,000 to 5,000 m.), Guichi La, Lachen, Yakla Pass. 
Other Alpine Sakifragas,—S. aristulata H.f.&T., S. Saginoides H. f. & T., 
8. latiftora H.f. & T. and 8. corymbosa H.f.& T. are found in the interior of 
Sikkim hills above Lachan, Lachung Yamthong on the way to Donkia La, 
between 12-18000 feet in the perpetual snow. S. flagellaris willd., with cauline 
linear leaves reaches 18,000 fect. 
Genus—TIARELLA Linn. 


Slender erect herbs; root perennial, Leaves alternate; radical long-petioled 
with large stipules adnate to base of petiole; stipules of upper leaves small. 
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Raceme terminal, subebracteate. Calyx shortly adnate to the ovary; lobes 5 
valvate. Petals 5, white, or 0. Stamens 10, the 5 alternate with sepals sometimes 
without anthers. Ovary 1-celled of 2 carpels ending in two styles; ovules 
numerous, attached to two nearly basal placentas. Ripe carpels very unequal, 
diverging at top, and dehiscing ventrally. Seeds 6-16, near the base of the fruit, 
ellipsoid, smooth. 


TIARELLA POLYPHYLLA Don. 

Stem 6-18 inches high, pubescent. Leaves pilose on both surfaces, lower 
long-petioled, blade 1-3 inches diameter. Sepals 3 inch long, whittish, glandular. 
Petals when present shorter than the sepals. Ripe carpels one } inch long, the 
other 4 inch. 

Habitat: Temperate Central and Eastern Himalaya; from Nepal to Dar. 
jeeling and Sikkim to Bhutan, altitude 8,000 to 11,000 feet (2,700 to 3,700 m.). 

Genus—CHRYSOPLENIUM Linn. 

Weak, succulent herbs, growing in damp or watery places. Leaves 
undivided, petioled, stipules O. Flowers axillary and terminal, short-pedicelled, 
small, green or yellow, 4-merous in the Indian species, rarely 5-merous. Calyx- 
tube adnate to the ovary; lobes 4, imbricate. Petals O. Stamens 8 (or 4), sub- 
epignous. Ovary l-celled, 2-lobed above; styles short; ovules numerous. 
attached to parietal placentae alternating with the stigmas. Capsule half-superior, 
dehiscing at top crosswise. Seeds small, ellipsoid. 

CHRYSOSPLENIUM ALTERNIFOLIUM Linn. 


Stem weak or succulent, somewhat leafless. Leaves }-} inch diameter; 
oval or cordate, crenate-lobed, rounded at the top, floral leaves golden yellow. 
Seeds shining, smooth. 

Habitat: Typical Alipine Himalayan, species, Darjeeling and Sikkim, 
altitude 12,000 to 15,000 feet (3,000 to 5,000 m.), up to perpetual snow. 

CHRYSOSPLENIUM CARNOSUM 4H. f. and T. 

Tufted plants, stem 2-4 inches high erect thick leafy. Leaves about 4 inch 
diameter, glossy, very deep green, elliptic, obtuse, crenate-dentate, radical leaves 
uith short sheathing scales. Flowers sessile, lurid. Calyx segmenta purple. This 
may prove only a variety or form of C. alternifolvum. 

Habitat: Typical Alpine Darjeeling and Sikkim Himalayan, altitude 
14,000 to 15,000 feet (3,500 to 5,000 m.) Yeumthong and Kankola, near the 
perpetual snow. 
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CHRYSOSPLENIUM LANUGINOSUM Af. and 7. 


Whole plant pubescent and with brown-red wool. Stem 3-8 inch high, erect 
leafy. Leaves 1-2 inch long. elleptic slightly crenate. Corymb loose, terminal, 
leafy when well developed, 2-3 inches across, with leaf-like bracts at a few of the 
divisions. Sometimes stunted and more compact. 


Habitat: Eastern Himalaya; Nepal to Darjeeling and Sikkim to Bhutan, 
altitude 7,000 to 9,000 feet (2,700 to 3,000 m.). 


Genus—PARNASSIA Linn. 


Glabrous perennial scapigerous herbs. Scape angular, 1-flowered, often 
bearing one leaf in the middle, more rarely naked or with several leaves. Leaves 
entire, radical Jong-petioled. Calyx-tube free or adnate to the ovary, the lobes 
5, imbricate. Petals 5, white or pale yellow. Stamens 5, perigynous or nearly 
hypogynous, alternate with 5 large staminodes. Ovary 1-celled; style short with 
3-4 (or 5) nearly simple stigmas; ovules numerous attached to the parietal 
placentae opposite the stigmas. Capsule superior or half-inferior, loculicidally 
3-4 valved. Seeds many, obovoid, or subcylindric, smooth, testa sometimes 
lax; albumen hardly any (in which point Parnassia differs from the character 
of the order Saxifragaceae and is therefore placed by some authors elsewhere). 


PARNASSIA MYSORENSIS Heyne. 


Stem 3-8 inches high. Leaves 4-3? inch diameter, reniform, deeply cordate. 
Petals small, obovate-oblong margin entire or obscurely fimbriate, white. 


Staminodes 3-lobed. Capsule 3-celled. Secds small, ellipsoid; testa somewhat 
laxly reticulate. , 


Habitat: Temperate and Alpine Eastern Himalaya; Sikkim, altitude 8,000 
to 12,000 feet (2,700 to 4,000 m.), Lachen and Yeumthong Mountains. 


PARNASSIA NUBICOLA Wall. 


Stem 4-18 inches high, subulate with 4-5 ridges under the fruit. Leaves 1-2 
(some times 3) inches, ovate or cordate, oblong. Petals 4 inch long, white, obovate. 
Staminodes broadly dilated upwards 3-lobed. Carpels and stigmas 3. Capsule 
3 inch. obconic. Seeds obovoid-ellipsoid, smooth; testa reticulate, not lax. 


. H abitat: Temperate and Alpine Himalaya from Kashmir to Darjeeling and 
Sikkim altitude 6,000 to 12,000 feet (2,000 to 4,000m.), frequent. 
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PARNASSIA OVATA Ledeb. 


Stem 3-8 inches high. Leaves 4-3 inch, ovate or ovate-oblong, often cordate: 
cauline usually solitary in the lower half of the stem. Petals 3-2 inch long, 
spathulate-obovate, not or slightly fimbriate. Staminodes broadly dilated upwards, 
3-lobed. Capsule }-3 inch., obconic below, carpels 3, rarely 4. Testa of the seed 
close. This differs from P. nubicola by the smaller size of all its parts and the 
manifest style, + inch long. 


P. pusilla Wall. ex H. F. & T. is a stunted form of this species, with shorter 
staminodes. 


Habitat: Temperate and Alpine Himalaya from Kashmir to Darjeeling and 
Sikkim, altitude 8,000 to 15,000 feet (2,700 to 5,000m.), frequent. 


PARNASSIA TENELLA JZ. f. and T. 


Stem 2-5 inches long, weak. Radical leaves 3 inch board, reniform, margin 
minutely erose; petiole with adnate fimbriate stipules at the base; cauline 
usually 1, cordate-ovate. Petals 4 inch long, obvate, green-white reflexed 
Staminodes thick, cylindric, glandulose, clavate at tts summit. Styles 3, short, 
but manifest. Seeds many obovoid or subcylindric, smooth. 


Habitat: Temperate and Alpine Sikkim Himalaya, altitude 10,000 to 12,000 
feet (3,000 to 4,000m.), Lachen and Lachoong; rather common. 


Genus—HYDRANGEA Linn. 


Large shrubs or trees, in their young state often subscandent with smaller 
leaves. Corymbs terminal, with deciduous bracts. Flowers all fertile and small, 
or the exterior flowers of the corymb sterile apetalous with the calyx-lobes 
petaloid and greatly enlarged. Calyx-tube adnate to the ovary, limb 4-5-fid. 
Petals 4-5, valvate. Stamens 8-10, subepigynous. Ovary inferior; styles 2-4; 
ovules very numerous, axile. Capsule 2-4-celled, dehiscing at the apex between 
the styles. Seeds minute, shortly tailed at each end, very numerous. 


HYDRANGEA ALTISSIMA Wall. 


A spreading shrub, 8-13 feet high sometimes clumbing on trees, branchlets 
glabrous. Leaves 3-6 inches ovate-lanceolate, sometimes cordate, sometimes 
narrow-lanceolate, usually finely (sometimes more coarsely) serrate or ar 
except near the apex, glabrous except with tufts of brown hairs at the axils oO 
the main nerves beneath; upper petioles often winged and woolly-hairy- oe 
pilose. Flower-buds conical, acute, but the calyp-tra-like corolla by the ee 
swelling of the stamens becomes hemispheric before falling. Flowers white; ee 
of the radiate flowers usually entire; sometimes waved or slightly toothed. 
Stamens-10. Capsule subhemispheric, compressed, broader than long. 
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Habitat: Temperate Himalaya from Garhwal to Bhutan, altitude 4,000 to 
8,000 feet (10,000 feet in Sikkim) (2,000 to 2,500m.), frequent. Fairly common 
in and about Chungthang. Rarely epiphytic. 


Cowan and Cowan consider this species as a synonym to H. anomala Don., 
Recorded from Nepal in Don’s Prodromus, 211. 


HYDRANGEA ROBUSTA H. f. and T. 


A spreading shrub, 8-15-30 feet high; bark buff, peeling, branchlets hairy 
or pubescent. Leaves up to 9 inches from narrow oblong to broad cordate, the base 
ovate never acute, serrate (usually coarsely), upper surface with scattered hairs, 
and adpressedly brown pilose along the nerves; upper petioles often winged, some- 
times incise-serrate and subruncinate. Corymb pretty hirsute. Fertile flowers 
blue, sterile white. Sepals of the radiate flowers sharply serrate or crenate or 
undulate. Petals and stamens blue. Styles not rarely 3. Capsules sub- 
hemispheric, compressed, broader than long. 


Habitat: Temperate Eastern Himalaya; from Darjeeling and Sikkim to 
Bhutan, altitude 5,000 to 8,000 feet (2,400 to 2,800m.), frequent. 


HYDRANGEA ASPERA Don. 


Arboreous, sometimes 20 feet high, branchlets pubescent. Leaves 6-8 by 
2-3 inches, long lanceolate, generally narrowed into the petiole, upper surface 
with scattered minute hairs, lower microscopically mealy punctate and densely 
clothed with long white hairs; petiole of the uppermost leaves not at all or but 
slightly winged. Corymb hirsute. Sepals of the radiate flowers winged. serrate or 
loothed, sometimes quite entire. Styles not rarely 4, rarely 2. Capsule hemispheric, 
obscurely trigonous or subquadrate. 


Habitat: Temperate Himalaya, altitude 6,000 to 7,000 feet (2,000 to 2,500m.), 
tom Kumaon to Nepal to Darjeeling and Sikkim, Lachen. 


HYDRANGEA VESTITA Wall. 


m Sens 15 to 30 feet high; branchlets hairy. Leaves 4-9 inches ovate 

ie ees rate, base sometimes cordate; upper surface with scattered hairs, lower 

i ie ‘and densely clothed with white densely papillose hairs. Corymb hirsute. 
owers pale blue. Sepals of the radiate flowers entire. Styles occassionally 4. 
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Habitat: Temperate Himalaya from Kumaon to Darjeeling and Sikkim to 
Bhutan altitude 8,000 to 10,000 feet (2,700 to 3,400m.); frequent, extending 
to the Khasia Mountains, altitude 4,500 to 5,500 feet, Assam. (Common all 
around Tonglu peak, but now getting rather scarce. 


Some systematists consider H. vestita Wall. synonymous to H. heteromala 
Don. Widely cultivated for its beautiful white, blue pink heads of flowers. 


H. stylosa H. f. and T. seems to be a variety of this species with shorter 
glabrous leaves. This species was found in Lachen 8,000 feet by J. D Hooker. 


Genus—DICHROA Lour. 


A shrub. Leaves opposite, serrate, lanceolate, persistent. Panicle terminal. 
Calyx-tube adnate to the ovary; limb 5-6-toothed. Petals 5 or 6, thickish, 
valvate, blue or purplish. Stamens 10-12, epigynous. Ovary 3-inferior, 1- celled 
styles 3-5; ovules numerous, on 3-5 parietal placentae formed by the inflexed 
margins of the carpels. Berry 3-inferior, blue. Seeds numerous, small, obovoid; 
testa with large reticulations. 


DICHROA FEBRIFUGA Lour. 


A large shrub or undershrub, stems 5-10 feet high, somewhat virgate. Leaves 
3-8 inches, tapering into the petiole, pubescent or puberulous on the nerves, other- 
wise glabrous, usually narrow, sometimes obovate-lanceolate. Flowers many 
pretty, blue. Petals ~, inch long. Berry finally in intense blue, almost black, the 
Chinese varieties have larger flowers than the Indian. 


Habitat: Sub-Temperate aad Temperate Himalaya from Nepal to Darjeeling 
and Sikkim, very common at altitude 4,000 to 8,000 feet (1,400 to 3,000m.), 
abundant in the middle and upper hill forests; extending to Khasia Mountains, 
altitude 4,000 to 6,000 feet, Assam. 


The shoots and bark of the root is made into a decoction and widely used 
as a febrifuge by local hillmen. In fact, it has been found to be efficacious 
in malaria and other fever and is commonly known as “Basak’’ among the 


Nepales. 
Genus—DEUTZIA Thunb. 


Shrubs with opposite branches and stellate pubescence. Leaves opposite 
serrate, ovate or lanceolate, deciduous. Flowers white, corymbose in the Indian 
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species. Calyx-tube adnate to the ovary; teeth 5, small. Petals 5. Stamens 10, 
subepigynous, filaments broadly winged the wing often ending upwards in 
a tooth on each side. Ovary inferior, 3-5-celled, hemispheric, or ovoid from a 
ovules numerous, axile. Capsule 3-5-celled, hemispheric or ovoid from a rounded 
base, truncate at the summit, at length septicidal. Seeds minute, numerous, 
obovoid-ellipsoid; testa reticulate, a little longer than the nucleus, appearing 
at last ag a short stalk at its base, as a point at its summit. 


DEUTZIA CORYMBOSA Br. 


A handsome shrub. Leaves 1-2 inches, ovate, oblong or elliptic lanceolate, 
serrate, on the under surface the stellate hairs are often few, sometimes thickly 
scattered, not matted into tomentum in the mature leaves; under surface 
sometimes prominently reticulate. Flowers in corymb, pure white. Calyx 
tube with scattered stellate hairs. Petals glabrous or stellately pubescent. 


Habitat: Temperate Himalaya, from Kashmir to Darjeeling and Sikkim to 
Bhutan, altitude 6,000 to 10,000 feet (3,000 to 3,400m.), frequent in open forest 
areas and road side. Used as a pretty hedge plant in Darjeeling and grown 
in gardens, 


Genus—PHILADELPHUS Linn. 


Shrubs with opposite branches. Leaves opposite, deciduous. Calyx-tube 
adnate to the ovary; lobes 4 (rarely 5), valvate. Petals 4 (rarely 5) roundish, 
convolute in bud. Stamens 20-40, subepigynous, filaments subulate. Ovary 
inferior, 3-5-celled; styles 3-5, long; ovules numerous, axile. Capsule 3-5-celled, 
hemispheric or ovoid from a rounded base, truncate at the summit, at length 
septicidal. Seeds minute, numerous, obovoid-ellipsoid; testa reticulate, a little 
longer than the mucleus, appearing at last as a short stalk at its base, as a point 
at its summit. 


PHILADELPHUS CORONARIUS Linn. 


A shrub. Leaves 13-3} inches, ovate lanceolate, serrate, hairy beneath; petiole 
ly 1 . . . . * 
4 inch. Cymes few-flowered, often with linear bracts } inch long; pedicels }-4 inch. 


Calyx-teeth elongate-triangular, acute. Petals 4-3} inch long, white. Capsule 
+ inch long. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim and 
Bhutan, altitude 5,000 to 9,000 feet (2,400 to 3,000m.) rather common. 
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Genus—ITEA Linn. 


Shrubs or trees. Leaves alternate, petioled, glabrous, glandular-dentate 
or crenate. Racemes axillary and terminal, long, many-flowered. Calyx-tube 
adnate to base of the ovary, lobes 5. Petals 5, oblong, perigynous, white, valvate 
Stamens 5, perigynous. Ovary ? superior, 2-celled; style short, simple; ovules 
many, axile. Capsule ? superior, conical or elongate, many-seeded, splitting 
through the dissepiments and the style. Seeds elongate, testa loose more or less 
produced at each end. 


ITEA MACROPHYLLA Wall. 


A small tree, 10 to 40 feet high. Leaves often 6 by 3 inches, broad y ovate, 
acute, glandular-denticulate. Racemes 1-3 from several upper axils, usually 
shorter than the leaves, and like the calyx-tube puberulous. Petals closely reflexed 
on the pe icel between the calyx-teeth Capsule }-3 inch long, the bases of the 
carpels clearly sunk below the limb of the calyx-tube; the calyx-teeth finally 
wear off, calyx tube somewhat campanulate. 


Habitat: Subtropical Eastern Himalaya; Darjeeling and Sikkim to Bhutan, 
altitude 1,000 to 4,000 feet (300 to 1,500m.), extending to the Khasia Moun- 
tains, altitude 2,000 to 4,000 feet, frequent. 


Genus—RIBES Linn. 


Prickly or unarmed shrubs. Flowers often unisexual. Pedicels bracteate at 
the base and 2-bracteolate at the middle. Calyx adnate to the ovary with 4-5 
epigynous lobes, or the calyx-tube produced above the ovary. Petals 4-5, small, 
epigynous white yellow red or purple-black. Stamens 4-5, epigynous. Ovary 
inferior, 1-celled; styles 2, free or connate, stigmas simple; ovules numerous, 
on 2 parietal placentas. Berry oblong or globose, crowned with the calyx, 
several-seeded. 


RIBES GLACIALE Wall. 


A shrub. Polygamo-dioecious. Leaves 1-2 inches, sometimes 41 inch long, 
cordate, 3-5-lobed, crenate-serrate, the middle lobe often elongate; or simple, 
cordate-ovate, acuminate, globrous or with scattered hairs. Bracts 4-4 inch, 
liner lanceolate. Racemes pubescent, sometimes elongate. Flowers brownish 
ar pink. Berries } inch long, nearly glabrous. 
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Habitat: Temperate and Alpine Himalaya, from Kashmir to Nepal to 
Darjeeling and Sikkim to Bhutan, altitude 7,000 to 12,000 feet (2,400 to 4,000m.); 
common and often epiphytic, sometimes climbing, frequently seen in and about 


Tonglu. 
RIBES DESMOCARPUM JH. f. and T. 


A shurb. Dioecious. Leaves 1-4 inch, cordate,3-5-lobed; crenate-serrate, 
the lobes often elongate, softly pubescent beneath. Racemes pubescent, often 
elongate. Flowers brownish. Very near R. glaciale, Wall., differing chiefly by 
its very hairy berries. Berries } inch long glandular pubescent. 


Habitat: From Darjeeling and Sikkim to Bhutan, altitude 8,500 to 10,000 
feet, (2,700 to 3,400m.); Common in Lachen. 


R. Iuridum H. f. and T. with Sub-sessile chestnut (reddish brown) coloured 
is an allied sub-alpine species with sub-reniform leaves, found in Lachen Sikkim 
at an ebcaten of 10,000 to 12,000 feet. 


It is allied to R. glaciate and considered as a synonym of R. acuminatum 
Wall. 


RIBES GRIFFITHIL Hf. and T. 


An erect shrub 8 feet high. Leaves 2-3 inches 5-lobed; lobes acuminate or caudate, 
sharply serrate. Recemes 3-6 in long flexuous pendent, verylax. Calyx-tube in 
flower and in young fruit broadly campanulate. Berry } inch long, glabrous red. 


Habitat: Eastern Himalaya; Darjeeling and Sikkim, altitude 10,000 to 
13,000 feet (3,000 to 4,000m.) to Bhutan altitude 7,500 feet 


Family—CRASSULACEAE, 


Herbs, often with a woody perennial rootstock, or under-shrubs, usually 
succulent. Leaves alternate or opposite, usually simple but divided in Bryophyl- 
lum and Kalanchoe; stipules 0. Flowers often cymose, sometimes spicate- 
racemose in Cotyledon, or paniculate in Bryophyllum, regular, hermaphrodite 
or unisexual, Calyx 4-5-fid more rarely 6-8-fid, free. Petals as many as the 
sepals, free or connate. Stamens hypogynous or upon the petals, as many or 
twice as many as the petals. Carpels usually as many as the petals (fewer in 


34] 


Triactina and in a few Sedums) with a hypogynous gland or scale at the base 
of each; free, or connate below, narrowed upwards into the styles; ovules 
many on the edges of the carpels (few in Tillaea, Trianctina and some Sedums), 
Follicles dehiscing down the inner faces, many-seeded, or 1- few-seeded in 


Tilloea, Triactina and a few Sedums. Seeds albuminous ; embryo terete, coty- 
ledons short. 


Bryophyllum calycinum Salisb., is a succulent plant of medicinal value 
often found in sandy soil at the foot hills with the characteristic sub-incised 
crenate leaves from which young plants develop thus propagating vegetatively. 
Its reddish purple corolla is attractive, commonly known in Bengali “Pathar- 
kuchi. Kalanchoe spathulata D. C. is a similar succulent perennial herb with 3-4 
lower leaves; easily distinguished by its distinct Yellow flowers; common in 
Terai from Darjeeling and Sikkim to Bhutan foothills. 


Genus—SEDUM Jinn. 


Succulent herbs. Leaves alternate or rosulate, rarely opposite; entire or 
laciniate. Flowers cymose, hermaphrodite, or unisexual by abortion. Calyx 
5-4-partite. Petals 5-4, free. Stamens 10-8, the alternate ones adnate to the 
petais. Hypogynous scales quadrate or cuneate, entire or emarginate. Carpels 
5-4, free or slightly united at base, narrowed into the styles; ovules very 
numerous. Follicles 5-4, many-seeded. 


SEDUM BUPLEUROIDES Wall. 


A low herb. Stems 6-14 inches high, glabrous. Leaves }$-14, ovate or ovate 
oblong base cordate or auriculate-bilobed. Cymes large, leaty puberulous. 
Hypogynous scales black purple, broadly cuneate-quadrate. Sepals lanceolate 
linear. Petals lancedate small black purple. 


Habitat: Nepal. Gossain Than; Darjeeling and Sikkim, altitude 10,000 to 
14,000 feet (3000 to 4,700 m.); Lachen, Thangu. 
SEDUM TRIFIDUM Wail. 


Stem 3-11 inch, glabrons. Leaves 2-4 inch. oblong sinuate pinnatifed, or 12 
pennatifid, with liner blunt lobes. Cymes leafy. Flowers pedicelled, pink. Sepals 
and petals linear lanceolate. Follicles when ripe very thin-walled. 
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A well-marked abundant species in which however the leaves vary between 


wide limits. 


Habitat: Temperate Himalaya from Kashmir to Darjeeling and Sikkim, 
altitude 6,000 to 12,000 feet (2,000 to 4,000 m.), common on rocks and 


on trees, epiphytic. 


SEDUM MULTICAULE Wall. 


Stem 3-8 inch high, usually much divided from the base. Leaves 3-1 inch 
long, linear oblong, acute. Flowers subsessile, petals yellow. Cyme branches 
divaricate in fruit, usually elongate, subscorpioid. Seeds obcvoid covered with 
minute tubercles. 


Habitat: Temperate Himalaya, altitude 4,000 to 7,000 feet (1,400 to 2,400 m.), 
from Kashmir to Darjeeling and Sikkim to Bhutan; frequent. 


S. crenulatum Ht. L. T., S. Himalense Don., 8. elongatum wall., S. fastigia- 
tum Hf. T., S. humile Hf. T., S astaticum D. C. and S. trullipelatum H. f. & T 
are the temperate and upper Alpine species. These are found to occur in 
northern Sikkim mainly, as the Harbarium specimens show, rising from 10,000 
feet to 18,000 feet in Donkia La in Donkia range. 


Genus—TRIACTINA JH. f. and T. 


A weak succulent herb. Leaves alternate and verticillate. Flowers yellow, 
in lax leafy cymes. Calyx 5-partite. Petals 5, free, yellow. Stamens 10. Hypo- 
gynous glands 3, linear. Carpels 3, connate to the middle; ovules several in 
each carpel. Follicles 3, connate to the middle, divaricate above, 1-seeded. 


TRIACTINA VERTICILLATA 4. f. and T. 


A succulent glabrous herb like Sedum sp. Stem 4-10 inches long. Leaves 
3 to 1} inches long, entire, narrowly obovate. Flowers subsessile, yellow. Sepals 
very small. Follicles one seeded. Seed ellipsoid, somewhat obovoid, hispid with 
elongate papillae. 


Habitat: Sikkim Himalaya in upper hill temperate zone, found in and about 
Lachen (8,000 feet), altitude 8,000 to 12,000 feet (2,400 to 4,000 m.). 
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Family—DROSERACEAE. 


Herbs; catching insects by means of glandular sticky hairs, or by means 
of petioled leaves with automatically closing laminae. Flowers hermaphrodite, 
regular. Calyx 4-5- (rarely -8- ) partite, or sepals free imbricate persistent, 
Petals and stamens as many as the sepals, hypogynous or nearly 0. Ovary 
nearly free, globose or ovoid, 1-3-celled; styles 5-3, capitate fimbriate or bifid; 
ovules numerous, on parietal placentae equal in number to the styles. Capsule 
membranous 5-3-valved, many-seeded. Seeds with fleshy albumen; embryo 
cylindric or minute. 


Genus—DROSERA Linn. 


Perennial herbs, scapigerous or with a leafy stem, glandular-pilose. Leaves 
rosulate or alternate, usually circinate in vernation; stipules 0 or scariose and 
adnate to the petiole. Calyx free from the ovary, 4-8-partite, sepals persistent. 
Petals 4-8, hypogynous or scarcely perigynous, white or rose, withering persistent. 
Stamens as many as the petals, hypogynous or scarcely perigynous. Ovary 
1-celled with 2-5 styles; ovules parietal, numerous. Capsule loculicidally 2-5- 
valved. Seeds numerous, in the Indian species obovoid-ellipsoid with the testa 
black smooth reticulate not lax. 


DROSERA BURMANNI Vail. 
Leaves 4-14 inch all radical rosulate cuneate spathulate, stipules equalling half 
the petiole. Scapes 2-8 inch high, 1-3 glabrous. Racemose with glabrous pedicels, 
Flowers red. Calyx minutely papillose, styles 5 undivided. 


Habitat: Throughout India in the Plains, common in Burdwan to Birbhum 
(Santinekitan), West Bengal, to the base of the Himalaya, extending to Burma, 
abundant; ascending to 4,000 (2,700) in the East Himalaya. The author has not 
yet seen it in Darjeeling and Sikkim. 


Drosera peltata Sm. reported from the Temperate zone of Central Nepal by 
S. Kitamura, altitude 2,700 to 3,400 m., is likely to occur in Sikkim Himalaya 
too although the author never found this spezies in Darjeeling and Sikkim. 
Family—HAMAMELIDEAE. 
Trees or shrubs, often with stellate pubescence; prosenchyma of the wood 


. . I 
marked with discs as in the Coniferae. Leaves alternate, petiolate, simp.e oF 
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palmately lobed; stipules 1-2, rarely wanting, deciduous or rarely persistent. 
Flowers hermaphrodite or unisexual, collected into heads, spikes, or close 
racemes, or spikes. Calyx small or 0, adnate to the ovary; free in Distylium. 
Petals 0, or 4-5 perigynous or nearly epigynous. Stamens 4-numerous, peri- 
gynous, or in Distylium hypogynous; anthers dehiscing longitudinally; the 
valves deciduous in Loropetalum. Ovary 2-celled; styles 2, separate and 
ultimately divaricate, persistent (deciduous in Altingia); ovules 1-numerous, 
axile, pendulous. Capsule woody, dehiscing at the vertex across the dissepiment 
so as to split each style in two, and in some genera also afterwards imperfectly 
dehiscing through the dissepiment; endocarp often horny separating from the 
exocarp. Seeds 1, or many when usually only the lowest in each cell is perfect. 


Genus—BUCKLANDIA Br. 


A tree attaining about 100 feet high. Leaves alternate, corcdate-ovate, 
acuminate, entire, long-petioled; stipules solitary or in pairs, large, oblong, 
coriaceous, deciduous. Inflorescence of 2-5 peduncled heads, at first enclosed 
between a pair of stipules; flowers adnate by their calyces, about 8 in a head, 
polygamous. Calyx-tube adnate to the ovary; limb 5-lobed. Petals in the ¢ 
flower linear-spathulate, fleshy, variable in number; in the Q rudimentary. 
Stamens 10-14 (in the ¢ 1 one); filaments long. Ovary half-inferior, 2-celled; 
styles 2, separate, soon divaricate; ovules in each cell 6 in two rows. Capsule 
nearly superior, woody, subglobose, endocarp horny, showing a tendency to 
separate from the exocarp. Seeds in each cell 6, oblong, trigonous; the upper 
wingless solid, without any embryo, the lower one in each cell winged fertile. 


BUCKLANDIA POPULNEA Br. 


A tall erect poplar like tree 50 to 100 feet high. Branches and adult leaves 
glabrous. Leaves 3-8 inches with a cartilaginous edge, quite entire or 3-cuspidate 
especially in young plants, petiole 1-5 inches, glabrous or when young denscly 
silky with brown hairs. Stipules large, fleshy, conspicuous. Peduncles (at least 
at first) densely brown silky; as are young ovaries. Flowers white. 


Habitat: Temperate Himalaya, from Nepal to Darjeeling and Sikkim Hills 
to Bhutan, altitude 5,000 to 8,000 feet (1,700 to 2,800m.), extending to the Khasia 
Mountains, altitude 4,000 to 6,000 fect, Assam. It is a very common somewhat 
ornamental tree grown along the roadside or inthe plantation for its useful 
timber used extensively for planking, beams, rafter, etc., and good material 
for charcoal. The planks are used for making tea chests too. 
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Family—COMBRETACEAE. 


Trees, or shrubs often climbers. Leaves alternate sub-opposite or opposite, 
sometimes ternate, petioled, entire, simple (in Illigera 3-foliolate); stipules 0, 
Flowers bracteolate at base in the tribe Gyrocarpeae cymose; in the Combreteae 
spicate or racemose (the racemes often panicled); not rarely polygamo- 
monoecious. Calyx-tube adnate to the ovary and produced above it (sometimes 
to a great length), the limb of 4-5 (rarely 4-7) valvate lobes. Petals 4-5 or 0 
(rarely 6-7). Stamens 4-5 or 8-10 on the calyx; in the Gyrocarpeae the filaments 
have staminodes attached at the base, and the anthers dehisce by recurved 
Jateral valves. Ovary altogether inferior 1-celled; style simple, stigma simple 
or in Illigera sinuate almost lobed; ovules 1-7 (usually 2-3) pendulous from the 
apex of the cell. Fruit coriaceous or drupaceous, generally indehiscent, ovate, 
angular or very commonly winged; in Calycopteris and Gyrocarpus crowned 
by the greatly enlarged calyx. Seed 1, without albumen; cotyledons in 
Terminalia and others convolute; in Combretum and others plano-convex. 


Genus—TERMINALIA Linn. 


Large trees. Leaves alternate or sub-opposite, exstipulate, entire or slightly 
crenulate, often with glands on the petiole or near the base of the midrib beneath. 
Flowers small spicate, the racemes spikes sometimes panicled, hermaphrodite 
or the upper flowers on the racemes males; a narrow bract at the base of each 
flower, soon deciduous. Calyx-tube produced above the ovary with a campan- 
ulate mouth, limb of 5 short valvate triangular lobes, deciduous. Petals 0. 
Stamens 10 inserted on the calyx tube; epigynous disc within them densely 
hairy. Ovary 1-celled, inferior ; style long; simple; ovules 2 or. 3, pendulous 
from the summit of the cell. Fruit ovoid, very various in size, smooth or angular 
or winged with 2-5 wings, indehiscent, coriaceous. Seed solitary, exalbuminous, 
cotyledons convolute. 


TERMINALIA TOMENTOSA Bedd. 


Attains 50-100 feet; bark greyish black with deep verticle fisswres. Leaves 4-8 
inches, elliptic, opposite, serrate, petiole} inch, withtwo wartlike glands near the 
base of the leaf. Flowers dull-yellow, often attacked by a Cynips producing 
numerous galls which stimulate fruit. Bracteoles very small. Calyx-teeth 
without tomentose villous or glabrescent leaf. Young ovary villous. Fruit 1-2 
inch, obovoid wings broad, striations extended to the edge. 
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Habitat: Common in the sub-Himalayan tracts of the North-Western Hima- 
laya from Nepal to Darjeeling and Sikkim foothills, ascending to 4,000 feet 
(1,700 m.); very common in the Terai and Duars. 


This species is considered by some as a synonym of Terminalia crenulata 
Roth. 


TERMINALIA MYRIOCARPA Heurck and Muell. 


Attains 50-120 feet, the innovations pubescent-tomentose. Bark greyish 
brown rough, peeling off in verticle flakes. Leaves 4-8 inches, oblong or elleptic, 
acute opposite serrate base obtuse, nerves numerous and very parallel, upper 
sub-opposite; petiole about } inch, usually with two glands at its apex. Spikes 
dense, panicled, bracteoles and young ovaries villose. Flowers cream 
coloured becoming pink almost red and attractive. Epigynous disc with very 
little or no hair. Fruits 4 inches long, exceedingly numerous, minutely 
villous, broad two wings each } inch wide puberulous, the third acute hardly 
winged, yellow. 


The tree is very attractive and can easily be distinguished when it 
isin full bloom, the tops appearing pink and the middle white changing 
with age the colour of the panicles. 


Habitat: Subtropical valleys in the foothills (Terai and Duars) of Darjeeling 
and Sikkim hills to Bhutan, altitude 1,000 to 4,000 feet, abundant everywhere. 


The tree is locally known as Panisaj in Nepali, timber is heavy and strong 
and much used for house building and other domestic purposes. 


Two other well-known species of medicinal value, namely 7’. belerica Roxb. 
commonly known as ‘Bahera’, and 7. chebula Retz. the myrobolans, locally 
known as‘ Harra’ (Horitaki) are often met with in the lower hill forest and climbs 
up to upper zone also growing with Phyllanthus emblica Linn. (Amloki). The 
fruits of these three trees are the ingredients of the much used preparation 
known as ‘‘Trifola’’, a valuable medicine for stomach troubles. 


Combretum decandrum Roxb. (Nepali-Kali Lahara). This is one of the most 
common large climbing scandent and pendent shrub covering shrubs and trees 
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often met with along the roads over the hillsides and in the terai Sal forest of 
the lower and middle hill forest up to about 3,000 feet. It is easily spotted by its 
delicate lilac tinge of its shoots, glabrous oblong acuminate leaves, creamy 


white bracts of terminal raceme or panicle, which attracts notice from a dis- 
tance. 


Genus.—_MY RTACEAE. 


Trees or shrubs, rarely herbs. Leaves opposite, seldom alternate or whorled, 
petioled, simple, entire, rarely denticulate or crenate, 3-nerved or pinnately- 
nerved and usually with an intramarginal nerve, generally coriaceous and 
dotted with pellucid glands. Stipules if present small and deciduous. Flowers 
regular, very rarely irregular, hermaphrodite or polygamous by arrest, axillary, 
solitary or in spikes cymes corymbs or heads, naked or with an involucre, often 
with 2 bracts at the base, white, pink, purple, or yellow, never blue, Calyx 
superior or 4-superior, limb 4-5 many-fid or -partite, persistent or deciduous, 
valvate or imbricate, sometimes entire or closed in bud. Petals inserted on 
a disk surrounding the cavity of the calyx, equal in number to the calyx-lobes 
and alternate with them, rarely O. Stamens usually numerous, inserted with the 
petals in several rows, rarely definite and alternate with the petals; filaments 
free or more or less coherent at the base or in bundles opposite the petals; anthers 
small roundish with parallel cells bursting longitudinally. Ovary inferior or 
4-inferior, crowned by a fleshy disk, 1-celled with 1 or more ovules, or 2-many- 
celled with numerous ovules; placentation axile (parietal in Rhodamnia); 
style terminal rarely lateral, smooth or bearded at the summit; stigma undivided. 
Fruit usually crowned with the calyx-limb, either 1-celled and 1-seeded by 
arrest, or 2-many-celled with loculicidal or septicidal dehiscence; or baccate 
and indehiscent with the cells many-seeded or 1-seeded by arrest. Seeds angular 
cylindric or compressed; testa hard or membranous, sometimes winged; albumen 
O; embryo straight curved or spirally twisted, cotyledons usually short and 
obtuse sometimes combined into a mass with the radicle, very rarely leafy, 
radicle often thick close to the hilum. 


Genus—EUGENIA Linn. 


Trees or shrubs, smooth or rarely tomentose or villous. Leaves opposite rarely 
alternate, coriaceous or membranous, pinnate-nerved. Inflorescence centripetal 
with solitary axillary flowers, or in short racemes (leafless branches), or centri- 
fugal in dense terminal cymes, or in terminal or lateral trichotomous panicles. 
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Bracts usually small and deciduous. Calyx-tube globose or more or less elongate; 
lobes 4 rarely 5. Petals 4 rarely 5 or more or O, free and spreading or united 
in a calyptra. Stamens numerous, in many rows, free or slightly combined into 
4 bundles, filaments filiform; anthers small, versatile, bursting longitudinally. 
Ovary 2-more rarely 3-celled; style filiform, stigma small; ovules numerous in 
each cell. Berry drupe like, rarely dry and fibrous, crowned with the persistent 
calyx limb. Seeds few, globose, variously compressed, testa membranous or 
cartilaginous; embryo thick and fleshy, radicle short, cotyledons thick more 
or less united or distinct. 


EUGENIA JAMBOS Linn. 


A moderate sized tree, 15 to 30 feet high; branchlets compressed or sub- 
4-gonous. Leaves variable in length, 13-2 inches broad narrowly lanceolate 
acumunate, attenuated at both ends. nerves reticulate, beneath; midrib stout; 
petiole short and stout, } inch or less. Flowers white. Calyx-tube turbinate, 
produced above the ovary; lobes round. Berries 1-2 inches diameter, white 
sub-globose crowned with 4 persistent calyx-lobes. 


Habitat: Indigenous in the Sikkim Terai often cultivated for its edible 
fruits, known popularly as Rose-apple, Jamrul in Bengali. 


Some consider this species as a synonym of Jambosa vulgaris DC. 


EUGENIA KURZII Duthie. 


A large tree 40-100 feet, bark yellowish white thin. Branchlets white, 
compressed or subtetragonous. Leaves 4-7 inches, more or less broadly 
lanceolate, acute or attenuate obtusely acuminate, coriaceous; pale beneath, 
shining a little on the wpper surface; lateral nerves slender but prominent; 
petiole 3-3 inch. Cymes about 5-fiowered. Flowers white, often at the axils of 
fallen leaves. Calyx-tube }-} inch, the produced portion } inch; lobes & inch, 
reflexed after flowering. Petals 4 inch. Filaments slender. Style persistent. Berry 
2} inch, 1-2-seeded, smooth, crowned with the spreading calyx-limb, edible. 


Habitat: Common in Darjeeling and Sikkim, altitude 1,000 to 5,000 feet, 
(300 to 1,700 m.), extending to the Khasia Mountains, Mishmi, Cachar, Assam. 
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EUGENIA WALLICHII Wight. 


A medium sized tree, 20-60 feet tall. Branchlets quadrangular. Leaves 
opposite, lanceolate, elliptic-oblong, acuminate, coriaceous, rusty coloured 
beneath shining smooth above. Cymes 4% by 1} inch corymbose, axilary and 
terminal shorter than the leaves. Flowers pedicelled, white; calyx tube 3 inch 
long suddenly contracted at the base, lobes prominent, persistent; petals 
frequently expanding before droppingoff; styles long persistent. Berry about 
£ inch, oblong, crowned with cup-shaped calyx limb. 


Habitat: Common in the foothills, of Terai and Duars of Darjeeling 
and Sikkim Himalaya (0 to 1,000m.). 


This is the Roxburgh’s H. praecox Roxb. Wight changed the specific 
name to E. Wallichit. Cowan and Cowan in their Trees of Northern 
Bengal formed a new combination Jambosa praecox (Roxb.) Cowan and 
Cowan, 


EUGENIA CLAVIFLORA Roxb. 


A tree or a.large shrub. Leaves 3-6 by abouwt14 inches, rather closely 
nerved. Flowers clavate sessile or subsessile umbelliform at the base obtusely 
acuminate lanceolate narrowed corymb, Berries are 3 inch long including } 
inch, crowned with cyathiform base of the projecting calyx-limb, edible. 
Flowers in March, fruits in May. 


Habitat: Common in lower hill forests of Darjeeling and Silckim, 
altitude 2,000 to 4,000 feet, (900 to 1,400m.), extending to the Khasia 
Mountains, Assam, 


EUGENIA TETRAGONA Wight. 

A large tree, 30 to 80 feet high, branchlets quadrangular, with the 
angles often winged. Leaves 5-64 by 2} inches, lanceolate, obtusely acuminate 
attenuated at each end, dots minute but not pellucid; petiole about 2 inch. 
Corymbs umbelliform. The flowers are sweet-scented. Calyx-tube narrow 
below, suddeniy enlarging at the throat; lobes small, rounded. Petals calyptrate. 


Fruit size of a large pea, globose, edible. 


Habitat: Occasional in Darjeeling and Sikkim hills, extending to Bhutan, and 
the Khasia Mountains, Assam, altitude 4,000 to 6,000 feet (1,000 to 2,000m.). 
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This species is considered synonymous to Syzygiwm tetragonum Wall. 


E. romosissima Wall. is allied to HL. jambosa, clearly distinguished by 
pellucidpunctate leaves and densely glandular petals. It is common in the 
lower hill slopes between Tista and Jaldhaka rivers. 


E. loddalioides Well., is allied to EF. E. leptantha Wight, it is also reported 
to occur in the foothills, the former rises up to 4,000 feet in the Darjeeling 
District and Sikkim. 


Family—MELASTOMACEAE. 


Herbs or shrubs, more rarely trees, sometimes climbers. Leaves opposite 
or rarely whorled, generally petioled, entire or nearly so, often palmately 
3-5-7 nerved from near the base to the apex (usually pinnate-veined in 
Memecylon); stipules nil. Flowers spiked panicled or corymbed, rarely 
solitary or clustered, regular, hermaphrodite. Calyx-tube united by vertical 
walls to the ovary, rarely nearly free; limb usually 4-5 (sometimes 3 or 6-) 
lobed, sometimes truncate, rarely falling of in a cap. Petals as many 
as the calyx-lobes, contorted in the bud, on the margin of the 
calyx-limb. Stamens as many or more than (frequently twice as many as) 
the petals, inserted with them; alternate stamens often shorter sometimes 
rudimentary, filaments bent inwards in the bud; anthers opening at 
the summit by one or two pores, rarely by slits down the face; connective 
often appendaged near the base by bristles tubercles or a spur. Ovary 
4-5 (rarely 3- or 6-) celled (in Memecylon 1-celled); style simple filiform, 
rarely short; ovules very many (except in Memecylon), placentas in the 
Melastomeae axile, in the Astronicae parietal, in Memecylon free central. 
Fruit included in the calyx-tube, capsular or berried, breaking up 
irregularly or by slits through the top of its cells. Seeds minute, very 
many (in Memecylon one only); albumen nil; cotyledons short (or in 
some of the Memecyleae long thin convolute). 


Genus—OSBECKIA Linn. 


Herbs or shrubs, mostly erect and setose; branches commonly tetragonous. 
Leaves opposite or sometimes ternate, entire, subcoriaceous, 3-7-nerved. 
ny) ‘j . 7 . : 
Flowers terminal, solitary capitate or panicled, purple mauve or white, 
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often bracteate. Calyx-tube ovoid, carrying stellate hairs or pectinate 
scales; limb 5- or 4-fid, usually stellately hairy (in 0, aspera and 0. 
Rheedii with simple hairs), Petals 5-4. Stamens 10 or 8, equal or subequal; 
anthers oblong, truncate attenuate or beaked; connective not produced 
at the base, slightly swollen or with two tubercles. Ovary inferior, 4.5. 
celled, more or less adherent to the calyx, setose at the apex; style 
long, simple; ovules very numerous on placentas radiating from the 
axis. Capsule opening by 4-5 pores in its free vertex. Seeds very many, 
curved through half a circle, covered with minute elevated points. 


OSBECKIA CHINENSIS Linn. 


Stems 2 feet, branches descending, tetragonous, with adpressed hairs. 
Leaves commonly 2 inches, broadly oblong narrow-oblong, sometimes 6 
inches, long-linear, in the Parasnath variety (in Behar) elli ptic-oblong 
from a subcordate base, acute, 3-5-nerved, hairy on both surfaces; 
petiole less than } inch. Bracts ovate, on the back glabrous or 
with a few scattered hairs. Flowers capitate Calyx-teeth lanceolate, 
glabrous, not keeled on the back, ciliate on the margin; hairs at their 
tips not spreading stellate. Petals 4 inch, mauve. Anthers with a beak 
about half their own length. Bristles on the apex of the ovary about 
16. Fruit 4 inch wide (or much larger in the Parasnath variety), ovoid, 
with a short neck, often glabrous, sometimes with few or several pectinate 


scales or bristles, calyx-limb never persistent. 


Habitat: Abundant in the Terai from Kumaon to Darjeeling and 
Sikkim to Bhutan, lower hill forest up to altitude 4,000 feet (1,400m.), 
extending to the Khasia Mountains, Assam. 


OSBECKIA STELLATA Wall. 


Shrub 4-6 feet, branches tetragonal, short adpressed rigid with hairs. 
Leaves 3 inches, lanceolate, 5-nerved, with short hairs on both surfaces or, in hot 
moist valleys, glabrous, narrowed or sub.cordate at the base; petiole 3 inch. 
Flowers large, rose-purple, clustered or in somewhat close corymbs; bracts ovate, 
acute, not very hairy on the back. Calyx-tube so densely clothed with stellate 
white yellow or brown hairs as to have a woolly appearance and texture. Bristles 
on the apex of the ovary about 20. Fruit 3 by } inch including the short neck, 
ovoid-oblong, densely woolly. 
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Habitat: Himalaya Terai from Kumaon to Darjeeling and Sikkim hills 
to Bhutan, common; ascending the hills up to altitude 5,000 feet (1,700m.). 


OSBECKIA CRINITA Benth. 


Shrub 4-8 feet, much branched, branches with spreading hairs. Leaves 2-4 
inches, lanceolate or elliptic- lanceolate, bristly on both surface, narrowed or 
subcordate at the base; petiole 1-3 inch. Flowers large (generally smaller than 
those of O stellata), 4-fid and not infrequently 5-fid, purple or pure white, in 
somewhat close corymbs; bracts ovate, acute, usually very hairy on the back. 
Calyx tube with many stellate rufous brown hairs, teeth stellate hairy. Bristles on 
the apex of the ovary about 20. Fruit 3 inch including the neck, ovoid, 
suddenly narrowed into the cylindric neck, often nearly glabrous. 


Habitat: Very common in open places and hill sides of Darjeeling 
and Sikkim hills to Bhutan, altitude 4,000 to 8,500 feet (1,400 to 2,800m.), 
abundant; Khasia Mountains, altitude 3,000 to 8,000 feet. 


OSBECKIA ROSTRATA Don. 


Erect, 4-8 feet, virgate, hardly divided except towards the corymb. 
Leaves 3-8 inches, 5-nerved, often in whorls of three, broadly lanceolate, 
glabrous or with long hairs scattered on both surfaces; petiole 4-4 
inch. Corymb often with elongated branches; bracts ovate, glabrous or 
little hairy. Calyx when young glabrous or somewhat densely stellate hairy. 
Petals rose-purple. Bristles on the apex of the ovary 0 or about 20. 
= & inch, generally glabrous finally, sometimes with scattered stellate 
airs. 


Habitat: In the swamps at the foot of the Himalaya, from Nepal to 
Darjeeling and Sikkim hills, abundant extending to the Khasia Mountains. 
Assam, altitude 500 to 1,000 feet (140 to 350m.). 


OSBECKIA NUTANS Wall. 


A woody branching small shrub. Leaves commonly 14 by } inch, narrowly 
lanceolate 3-nerved, glabrous striolate above scabrous on nerves breneath; petiole 
$ inch. Flowers in small clusters, mauve-purple, not very large. Calyx 
tube with pectinate scales between the bases of the calyx-teeth. Fruit 4 
inch broad, campanulate, truncate, often nodding. 
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Habitat: Subtropical Himalaya from Sikkim eastwards, altitude to 500 
2,500 feet (100 to 1,000m.), frequent, extending to the Khasia Mountains 
Assam. ; 


OSBECKIA NEPALENSIS Hook. 


A shrub; branches with adpressed hairs. Bracts ovate, glabrous, villous 

< ? ’ 

centre of the backs villose. Flowers purple-mauve or white. Fruit 2 by 4 inch 
campanulate, truncate, scales permanent. 


Habitat: Subtropical Himalaya from Nepal eastwards to Darjeeling and 
Sikkim hills (0 to 3,500m.), extending to the Khasia Mountains, altitude 
0 to 4,000 feet, Assam; abundant. 


Genus—MELASTOMA Linn. 


Strigose or villous shrubs. Leaves petioled, oblong or lanceolate, entire, 
3-7-nerved. Flowers terminal, solitary clustered or panicled, showy, purple, 
5-(rarely 6-7-) merous. Calyx-tube with simple (rarely with penicillate) hairs, 
lobes deciduous. Petals equal in number to the calyx-lobes. Stamens twice as 
many as the petals, very unequal, alternate longer ones with purple anthers 
having the connective long-produced at base and terminating in two lobes, the 
shorter ones having yellow anthers the connective not produced but with two 
tubercles in front. Ovary more or less united to the calyx-tube, 5-(rarely 6-7-) 
celled, apex bearing bristles; style filiform, simple; ovules very numerous, 
placentas axile, radiating. Fruit coriaceous or somewhat berried, bursting 
irregularly. Seeds minute, very many, curved through half a circle, minutely 
punctate. 


MELASTOMA MALABATHRICUM Linn. 


A spreading shrub 4 to 15 feet high. Stems with short dense hairs 
adpressed or spreading. Leaves 3-4 inches broad-lanceolate, with ad pressed 
scabrous hairs above. petiole 3 inch. Bracts large elliptic narrowed into a stack 
generally enclosing the buds. Flowers 1-5, clustered, mauve-purple, pink; calyx 
tube with scaly hairs, teeth often 3-5/8 inch, not shorter than the tube.Fruit t 
inch wide, short-ovoid, truncate, becoming pulpy within. 


Habitat: Throughout India very abundant, from sea-level up to altitude 
6,000 feet (3,600m). It is known as the “Indian Rhododendron” of the English 
denizens, Exceedingly common in waste places along the fringe of or on the 
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Melastoma malabathricum Linn, 


open areas of the forests, hill sides and open places, along the road sides, 
and abundant in the foot-bill, terai, duars and in the middle and even in the 


upper hill forests of Darjeeling and Sikkim. 


MELASTOMA NORMALE Don. 


A large shrub, with obusely staggy of branches, reaching 20 feet in the interior 
Himalaya. Leaves 3-5 inches, lanceolate, with short patent hairs, petiole 3-2 
inch. Bracts not large nor enclosing the buds; Flowers 3-10, clustered, rose 
purple; petals brighter, more rosy mauve than in M. malabathricum; calyx 


teeth hairy within. Fruit as in 1. malabathricum or rather larger. 


Habitat: Common from Nepal to Darjeeling and Sikkim hills to Bhutan, alti- 
tude 2,000 to 6,000 feet, (500 to 2,000m.), extending to the Khasia Mountains, 
altitude 4,000 feet, Assam ; frequent. 


Genus—OXYSPORA De. 


Large spreading shrubs with drooping branches terminated by large, lax, 
almost naked panicles of rose-purple flowers. Leaves opposite, long-petioled, 
large, 5-7-nerved, ovate, acuminate, uppermost pair below the panicle often 
sessile much smaller and subcordate at base. Panicle long, sometimes narrow; 
branches decussate; bracts very small. Calyx-tube ovate-cylindric; teeth 4, 
short, triangular. Petals 4, subacute. Stamens 8, of which 4 are purple with 
longer filaments, 4 are yellow; anthers narrowed upwards, at top opening by 
one pore, produced at base, connective with or without appendage. Ovary 
inferior, 4-celled, apex glabrous; style simple, elongate; ovules very many, 
placentas axile, radiating. Capsule dry, elliptic, elongate, with 8 ribs. Seeds 
very many, falcate; raphe lateral, produced at top in front into a point. 


OXYSPORA PANICULATA De. 

A pretty shrub, 2 to 5 feet high, branchelets panicles and nerves of leaves 
beneath with stellate pubescence. Leaves 4-5 inches, in some specimens attain- 
ing 15 inches, ovate, elliptic, 5-7-nerved, nerves distinct, acute; petiole 1-2 inches, 
at its apex are some rough bristles. Flowers rose-purple or red in droop- 
‘ng panicle. Longer stamens with the anther-cells diverging below the truncate 
a of the connective where the filament is attached. Fruit 3 by + inch long, 
elliptic, ; 


A abitat: Subtropical and temperate to Himalaya, from Nepal to Darjeeling, 
and Sikkin hills to Bhutan, altitude 3,000 to 8,000 feet (1,000 to 2,700m.), extend- 
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ing to the Khasia Mountains, altitude 3,000 to 5, 000feet, Assam; common 
Abundant in and about Darjeeling almost everywhere and in the inten 
of Sikkim covering the hill sides. It is attractive handsome shrub often noticed 


along the hill sides with its long pendent penicles bearing attractive pink or 
red flowers. 


Genus—SONERILA Roxb. 


Herbs, sometimes woody at the base, nearly always small, many stemless, 
Leaves opposite, equal or unequal, from round to linear, entire or serrulate, 
3-5-nerved. Flowers in racemes or scorpioid spikes, mostly red. Calyx-tube 
campanulate or long-funnel-shaped; teeth 3, short. Petals 3, acute or obtuse. 
Stamens 3 (in S. obliqua 6), equal; anthers obtuse or attenuate at the top, 
cells at the base shortly divaricate; connective without appendage. Ovary 
inferior, 3-celled, glabrous at the apex; style simple, filiform; ovules many, 
placentas axile. Capsule obovoid, trigonous, elongate funnel-shaped, or cam- 
panulate, opening at the top by 3 valves. Seeds very many, smooth or covered 
by glandular points or small tubercles, ovoid or ellipsoid; raphe simple or run- 
ning out into a lateral appendage, sometimes overtopping the seed. 


SONERILA KURZII C. B. Clarke. 


An almost stemless herb. Leaves 4-2 inch diameter, orbicular nerved from 
the base with many long patent hairs, subentire, cordate at the base; petiole 
3-14 inches, with long patent hairs. Peduncle 1-2 inches, with many patent 
hairs; pedicels crowded, subumbelled. Petals 3/8 inch, broadly elliptic, obtuse, 
rose-mauve. Anthers narrower upwards, hardly acum.nated. 


Habitat: Darjeeling and Sikkim, Rungit Valley, altitude 4,000 to 5,000 feet 
(1,400 to 1,800m.), Rungbee Valley, altitude 2,000 to 3,000 feet. 


Genus—SARCOPYRAMIS Wall. 


An erect glabrous herb; stem quadrangular. Leaves petioled, ovate or 
lanceolate, serrulate, 3-nerved. Flowers in small clusters pedicelled or nearly 
sessile, axillary and terminal, small, rose-purple. Calyx-tube glabrous, obpyra- 
midal, 4-winged; limb very short, 4-toothed. Petals 4, ovate. Stamens 8, equal; 
anthers oblong, scarcely produced at the base, connective appendaged at the 
base with a spur. Ovary half-adnate to the calyx, 4-celled; style filiform; ovules 
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very many, placentas axile. Capsule crowned with four large scales, opening by 
4 valves at the top. Seeds numerous, obovoid, covered with prominent raised 
points, raphe not excurrent. 


SARCOPYRAMIS NEPALENSIS Wall. 


A low herb; stem often 2-6 inches, succulent, weak, sometimes 18 inches 
with thick woody branches. Leaves 2-4 inches, from ovate to lanceolate, 
oblong-acuminate; petiole 3-1 inch. Calyx-tube glabrous, mouth very wide 
sometimes with minute bundles of hairs between the bases of the teeth. Petals 
scarcely } inch. Fruit about } inch, quadrangular. 


Habitat: Nepal to Darjeeling and Sikkim hills, altitude 4,000 to 9,000 feet 
(1,400 to 3,000m.), plentiful. Extending to the Khasia Mountains, altitude 
4,000 to 6,000 feet, Assam; plentiful. ‘ 


Genus—MEDINILLA Gaud. 


Branching shrubs, erect or scandent. Leaves opposite or whorled, entire, 
often fleshy, glabrous in all the Indian species, usually longitudinally 3-9-nerved. 
Flowers in terminal panicles or lateral cymes, white or rose, with or without 
bracts, 4 or 5 rarely 6-merous. Calyx-tube ovoid or cylindric, limb truncate 
or obscurely toothed. Stamens twice as many as the petals, equal or nearly equal 
(rarely unequal); anthers opening at the top by one pore; connective not (or 
very shortly) produced at the base but having two tubercles in front and a spur 
behind. Ovary inferior, 4-6-celled, usually glabrous at the apex; style filiform; 
ovules very many, placentas axile. Berry crowned by the limb of the calyx. Seeds 
very many, ovoid or subfalcate, raphe often thickened and excurrent. 


MIDINILLA RUBICUNDA Blume. 


An erect or scandent shrub with striated branches. Leaves 2-6 inches, 
elliptic or lanceolate, narrowed at both ends, 3-5 nerved, one pair or nerves 
often starting } inch. above the base of the leaf; petiole 0-} inch. Peduncles rarely 
1 inch. Anthers at the base very shortly produced, spur of the connective very 
short. Fruit 1-1 inch diameter, ovoid when ripe black, edible though insipid, rim 
of the calyx then evanescent. 


Habitat: Subtropical Himalaya from Darjeeling and Sikkim eastward (700 to 


1,70Um.), extending to the Khasia Mountains, altitude 2,000 to 5,000 feet, 
Assam; common. 
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MEDINILLA HIMALAYANA Hook. f. 


A shrub. Leaves 2} inches, 3-5-nerved almost from the base, obtusely 
acuminate; petiole not § inch. Flowers § inch diameter, rose. Anthers 2-tubercled 
at the base, connective without a spur. Berry 4 inch diameter, spherical. 


Habitat: Darjeeling and Sikkim, altitude 3,000 to 6,000 feet, (1,000 to 
2,000m.); extending to the Khasia Mountains; Assam, altitude 5,000 feet. 


MEDINILLA PAUCIFLORA Hook f. 


A shrub, ultimate branches sub-quadrangular. Leaves 1} inches, sessile, 
broadly elliptic, 3-nerved from the base, abruptly acuminate. Cymes strictly 
terminal, very short, trichotomous few flowered. Flowers 3 inch diameter, very 
shortly pedicelled. Calyx-tube campanulate, limb obscurely 4-toothed. Anthers 
small, | near, with two tubercles at the base, connective without a spur. 


Habitat: Darjeeling and Sikkim. Kew distribution sheet no. 2283 indicates 
that the plant was collected by Griffith from Darjeeling. Extremely rare—of 
doubtful occurrence. 


Family—LYTHRACEAE. 


Trees shrubs or herbs; branches often quadrangular. Leaves entire, opposite, 
sometimes alternate or whorled; stipules O. Inflorescence various, often in cymes 
or panicles. Flowers hermaphrodite, regular, rarely oblique, unisexual 
in Crypteronia. Calyx-tube free, persistent; lobes 3-6, valvate, accessory often 
added. Petals as many as the calyx-teeth, rarely O, inserted near the top of the 
calyx-tube. Stamens definite or very many, inserted on the calyx-tube. Ovary 
free, in the bottom of the calyx-tube (rarely inferior), 2-6-celled; style long, 
stigma capitate rarely 2-lobed; ovules very many, placentas axile (rarely parietal). 
Fruit coriaceous or membranous, free or more or less adnate to the 
base of the calyx, 2-6-celled or by imperfection of the partitions 1-celled, dehis- 
cent or not. Seeds many, various in shape, angular round or winged, albumen 
O; embryo straight, cotyledons convolute in Sonneratia and Punica, 


Genus—LAGERSTROEMIA Linn. 


Trees or shrubs. Leaves opposite, clistichous (or the uppermost alternate), 
entire, oblong or ovate. Panicles axillary and terminal, usually trichotomous, 
sometimes dense; peduncles 2-bracteate at their apex; pedicels 2-bracteolate. 
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Flowers often large. Calyx-tube funnel-shaped, smooth grooved angular or sub- 
ulate; lobes 6 sometimes 7-9, ovate, subacute, valvate. Petals 6 sometimes 7-9 
(or 0), inserted at the summit of the calyx-tube, clawed, wrinkled, margin crisped 
erose or fimbriate. Stamens very many, inserted near the bottom of the calyx- 
tube; filaments long, exert. Ovary sessile, in the bottom of the calyx, 3-6-celled; 
style long, bent, stigma capitate ; ovules very many, ascending, placentas axile. 
Capsule more or less adnate to the calyx, ellipsoid, coriaceous, smooth, 3-6- 
celled, 3-6-valved. Seeds many (rarely few), clongate, flat, erect, winged from 
their summit. 


LAGERSTROEMIA FLOS-REGINAE Retz. 

A tree, reaching 50-60 feet. Leaves 4-8 inches, from broad-elliptic obtuse to long- 
lanceolate. Panicle large, lower branches often 6 inches, curved, ascending. Flowers 
scattered. Petals commonly 1 inch (sometimes more), mauve, margins erose- 
undulate, hardly fimbriate. Calyx in fruit thickened, woody; lobes triangular 
spreading, covered with hard white or ferruginous tomentum. Fruit large, 
sometimes reaching 1} inches by 1 inch. 


Habitat: Lower of hills Darjeeling and Sikkim Terai (0 to 500m.) common, 
Cultivated as plantation by the Forest Directorate for its valuable timber. 
Abundant in Kumani Forest reserve, looks pretty with purple flowers when 
in bloom-in spring to summer. 


Wallich reduced his L. macrocarpa number 913 to L. Flos- Reginae, and also 
sank his herbarium specimens named L. oblonga and L. glaucescens. 


LAGERSTROEMIA PARVIFLORA Rozb. 

A tree, attaining 50 to 80 feet. Bark falling in flakes exposing smooth inner 
layer. Leaves 2-34 inches, glabrous in the typical plant, oblong, acute or acuminate 
with the apex obtuse, beneath a lighter colour, often prominently reticulate. 
Panicles many or few-flowered, not condensed. Calyx glabrous puberulous or 
minutely pubescent, in fruit somewhat funnel-shaped at the base, teeth small, 
ultimately woody erect closely adpressed to the fruit. Petals less than } inch 
narrow, white. Capsule variable in size, in the typical plant 3-1 by } -5/8 inch. 
Seeds with the wing 4 inch and upwards. 


Habitat: At the base of the Western and Eastern Himalaya, throughout 
the Terai and Duars abundant forming a mixed association with Shorea-Dillenia- 
Albizzia association at an altitude of 1,000 to 3,000 feet (300 to 1000m.). 
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Vareity—BENGHALENSIS Clarke. 
Leaves pubescent beneath at least on the midrib, fruit smaller than in the 
type, often less than 3 inch, fruit-calyx campanulate instead of funnel-shaped at 
base, 


Habitat: Darjeeling and Sikkim; lower hill forest, altitude 1,000 to 5,000 feet 
(300 to 1,700m.). 

Genus—WOODFORDIA Salisb. 

A shrub. Leaves opposite, subsessile, entire, lanceolate, beneath whiter 
and with black glandular dots, Flowers in short panicled cymes on axillary 
peduncles, rarely solitary; scarlet; pedicels 2-bracteate at their base. Calyx long. 
tubular, slightly curved, mouth oblique; teeth 6, short, with 6 minute accessory 
teeth. Petals 6, small or 0, inserted at the top of the calyx-tube. Stamens 12, 
declinate inserted on the calyx-tube below its middle. Ovary at the 
bottom of the calyx-tube, free, sessile, oblong, 2-celled; style filiform, stigma 
small; ovules very many, placentas axile. Capsule ellipsoid, membranous, in- 
cluded in the calyx. Seeds very many, narrowly cuneate-obovate, quite smooth, 
without hairs or papillae. 


WOODFORDIA FLORIBUNDA Salisb. 

A shrub with long spreading often pendent branches, briliantly red with 
flowers in the hot season. Leaves 2-4 inches, opposite or subopposite, usually 
rounded or cordate at the base, usually grey pubescent beneath, sometimes quite 
glabrous. Flowers 5-15 in small pedicels. Calyx 4-4 inch, bright red. Petals 
scarcely longer than the calyx-teeth. Capsule ellipsoid enclosed in persistent 
calyz-tube. Seeds many, brown, smooth, glabrous. 


Habitat: Throughout India, common; exceedingly common along the hill- 
sides in the West Himalaya from Siwalik to Kashmir to Darjeeling and Sikkim 
in the East Himalaya, altitude 1,000 to 5,000 feet (300 to 1,700m.); rarely 
seen in the alluvial land. Common all over the hill sides along the Tista river, 
in terai and duars of West Bengal but sometimes cultivated in gardens. (The 
Indian Botanic Garden, Calcutta.) This a very handsome more or less round 
spreading shrub and its foliage with bright brick red flowers are very attrac- 
tive. It is very uniform in character throughout India. 


The plant known among the paharias (nepalese)-Dhanjaro is of medicinal 
value. Dried flowers are used in the treatment of dysentery and sold in 
Darjeeling market. It is good for liver complaints, and is also applied in sore, 
boils and piles. 
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Genus—DUABANGA Ham. 


Large glabrous trees with pendent quadrangular branches. Leaves opposite, 
distichous, large, short-petioled, long-oblong, acute, entire, cordate or rounded 
at the base. Panicles large, terminal, with opposite hranches; flowers large. 
Calyx-tube wide, adnate to the base of the ovary; lobes 4-7, thick, valvate 
in the bud. Petal 4-7, clawed, obovate, crisped and undulate, white. Stamens 
very many, inserted on a perigynous ring. Ovary conical, 4-8-celled; style 
bent, long, stigma capitate 4-8-lobed; ovules very many, ascending, placentas 
covering nearly the whole interior surface of the ovary-cells. Capsule globose 
on the thick spreading calyx, coriaceous, perfectly or imperfectly 4-8-celled, 
4.8.valved. Seeds innumerable, minute, ellipsoid, testa produced at both ends 
in two tails much exceeding the length of the nucleus. 


DUABANGA SONNERATIOIDES Ham. 


A tall tree attaining 30 to 100 feet high, branches long pendent. Leaves 
commonly 10 by 3} inches, large, opposite more or less cordate oblong; petiole 
usually 4-1 inch. Flowers terminal, white; the petals 4 smaller, the capsule 
4-valved. It is very characteristic by its flowers with protruding bent style 
and stigma at the tips of drooping branches. 


Habitat: Exceedingly common in Terai and lower hill forests especial- 
ly near side of Tista, all over Darjeeling and Sikkim Himalaya to Bhutan 
from 0 to 3,000 m. It yields valuable timber. The tree can easily be spotted 
while passing along main cart road to Darjeeling in the fringe of the mixed 
forests of Shorea robusta, Lagartroemia, Erythrina, Phyllanthus emblica 


Cedrela toona, Albizzia and others. Grown in the Indian Botanic Garden. 
Calcutta, 


Family—ONAGRACEAE, 


Herbs, rarely undershrubs, sometimes aquatic. Leaves opposite or alternate, 
entire or toothed, undivided (in Trapa the submersed leaves pinnatipartite), 
exstipulate. Flowers hermaphrodite, mostly axillary and solitary, or spiked 
or racemed towards the ends of the branches; subirregular. Calyx-tube wholly 
adnate to the ovary (half-adnate in Trapa), limb of 2-5 valvate lobes. Petals 
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epigynous, alternate with the calyx-lobes, rarely 0. Stamens as many or twice 
as many as the petals, inserted with them. Ovary inferior (half-inferior jn 
Trapa), 1-6-celled, most often 4-celled; style I, cylindric or subulate, stigma 
capitate or nearly 2-lobed or 4-fid; ovules one or many in each cell, pendulous 
or half-ascending, placentas axile. Fruit various dehiscent or indehiscent mem- 
branous capsular or bony, 1 - or several-celled, 1 or 8-seeded. Seeds rhea 
albumen, or nearly so. 


Genus—EPILOBIUM Linn. 


Herbs. Leaves alternate or opposite, undivided, entire or toothed. Flowers 
axillary and solitary, or recemed or spiked towards the ends of the branches 
purple or white, regular or irregular. Calyx-tube scarecely produced above the 
ovary, linear; teeth 4, lanceolate, deciduous. Petals 4, obovate, retuse or notched. 
Stamens 8, epigynous, 4 shorter. Ovary inferior, 4-celled; style cylindric, stigmas 
4 spreading or more or less combined; ovules many, axile, ascending attached 
along a double placental vertical line in the inner angle of each cell. Capsule 
linear, 4-celled, dehiscing from the apex loculicidally, valves 4 recurved from 
the seed-bearing quadrangular column. Seeds very many, obovoid or ellipsoid, 
crowned by long silky hairs. 


EPILOBIUM TETRAGONUM Linn. 

Stems 1-3 feet, with crisped pubescence on the four angles. Middle cauline 
leaves opposite, 4-2 inches, usually sessile, distinctly petioled, oblong or narrow 
elliplic usually denticulate rarely acute, nerves beneath raised often very 
prominently with crisped hairs above much impressed. Flowers rose or purple, 
rather small. Capsule 14-2 inches; peduncle 4-3 inch. Seeds narrowly elliptic, 
not narrowed at the summit, very little narrowed at the base minutely papill0se, 
coma fulvous. 


Habitat: Darjeeling and Sikkim, altitude 5,000 to 12,000 feet (1,500 to 4,000 
m.), very common. Extending to the Khasia Mountains, Assam, altitude 4,000- 


6,500 feet, common. 


Three other sub-alpine and alpine species of E pilobium occasionally met with 
are E. reticulatum CU. B. Clarke, with rose-purple flowers and scattered leaves, 
Lachoong and Kangra Lama-10,000—14,000 feet (Sikkim). EZ. alpinum L. with 
flowers at the tips of branches; Lachen and Jongri on the way to Gaucha La, 
Darjeeling District. E. origanifolium Lamk. with ovate oblong cauline leaves, 
Kashmir to Sikkim 9,000, to 4,000 feet. 
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Genus—CIRCAEA Linn. 


Herbs. Leaves opposite, petioled, ovate, sinuate-dentate, membranous. 
Flowers small, white, pedcelled, in terminal and lateral peduncled racemed 
finally lax; pedicels spreading, with minute subulate (or 0) bracts at their base. 
Calyx-tube ovoid, scarcely produced above the ovary, limb bipartite. Petals 2, 
obcordate, 2-lobed, epigynous. Stamens 2, epigynous. Ovary inferior, 1-2-celled; 
style filiform, stigma capitate almost 2-lobed ; ovules attached to the inner angle 
of the cells, solitary or rarely 2 superimposed. Fruit small, pyriform, sub-: 
coriaceous, indehiscent, 1-2-celled. Seeds 1 in each cell ellipsoid. 


CIRCAEA ALPINA Linn. 


Erect, 6-8 inches, typically nearly glabrous. Leaves ? inch, and about 
equally broad, long-petioled, rounded or cordate at the base, often deeply 
sinuate-toothed subangulose, glabrous or pubescent on the nerves. Bracts 
minute, subulate, sometimes obscure. Petals white, Fruit less than 34 inch, 
obovoid, sometimes nearly glabrous, sometimes with many hooked hairs, one 
seeded, narrowed at the base, but the hairs neither so many yellow nor long as 
commonly are those of C. lutetsana Linn. 


Habitat: Temperate Himalaya, from Kashmir to Darjeeling and Sikkim, 
altitude 7,000 to 11,000 feet (2,400 to 3,700 m.), not rare. Extending to the 
Khasia Mountains, Assam, altitude 4,500 to 6,000 feet. 


CIRCAEA LUTETIANA Linn. 


Stems 1-2 feet, erect or decumbent at the base only, puberulous or pubescent. 
Leaves 2 by 1-1} inches, long-petioled, ovate-lanceolate, rounded or narrowed at the 
base. Bracts 0. Petals white or pinkish. Fruit 4 inch, obovoid, 2 seeded, patent 
deflexed covered with long hooked hairs usually longer than half the width of 
the fruit. 


Habitat: Temperate Himalaya from Kumaon to Darjecling and Sikkim, 
altitude 7,000 to 10,000 feet (2,400 to 3,400 m.). 


Family—SAMY DACEAE. 

Trees or shrubs. Leaves alternate, often distichous, petioled occasionally 
subsessile simple, entirely or lightly crenate or serrate, often closely punctulate 
beneath; stipules small, deciduous. Flowers regular, small, axillary, shortly 
pedicelled, densely fascicled or in long simple or panicled racemes. Calyx 
coriaceous, persistent; tube short, free, or longer and adnate to the ovary; 
limh 3-7-tid. Petals as many as the calyx-lobes (or 0), perigynous, imbricated. 
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Stamens definite or indefinite, often with staminodes between or united in a 
tube with them. Ovary superior or half-superior, 1-celled; style 1, capitate 
or 3-fid at the apex, or styles 2-5; ovules many or several placentas 2-5 (usually 
3), parietal. Fruit loculicidally 2-5-(ugually 3-) valved, valves carrying the 
seeds on their medial line. Seeds several (usually few sometimes many), oblong 
or angular, albuminous, usually drilled. 


Genus—CASEARIA Jacq. 


Shrubs or small trees. Leaves alternate, distichous, petioled, undivided, 
entire or slightly serrate, often minutely punctate beneath; stipules small, 
lateral, caducous. Flowers small, greenish-yellow, clustered in the axils (in 
the Indian species); pedicels short, jointed above their base, surrounded by 
small scales. Calyx inferior, deeply 4-5 lobed; lobes imbricate, obtuse, persistent. 
Petals 0. Stamens double the number of calyx-lobes or thereabout, united 
in a tube with staminodes alternating with the free portion of the filaments; 
staminal tube hypogynous, sometimes very short so that the filaments are 
nearly or quite free. Ovary free, ovoid, 1-celled; style simple; stigma capitate 
or 3-fid; ovules many, parietal. Capsule secculent, globose or ovoid, ellipsoid 
(when dry somewhat 3-angular or 6-ribbed), 3-rarely 2-valved. Seeds many, 
angular or obovoid, with a fleshy usually coloured aril; embryo straight. 


CASEARIA GLOMERATA Roxb. 

A shrub, or in interior Sikkim a tree 20-30 feet; branchlets somewhat angular, 
glabrous, not or but little lenticellate. Leaves commonly 4 by 1} inches frequently 
9 inches, lanceolate or elliptic-lanceolate acuminate, denticulate or crenate petiole 
1 inch. Pedicels usually very many } inch, with minute yellow hairs. Calyx 
small, more or less pubescent in the bud. Stamens 7-10, staminodes yellow. 
Fruit $m., ellepsoid. 

Habitat: Darjeeling, Sikkim and Bhutan, extending to the Khasia Mountains, 
altitude 3,000 to 5,000 feet (1,000 to 1,700 m.), Common. 


CASEARIA VARECA Roxb. 

A shrub, branchlets pubescent. Leaves 3} by 1} inches, oblong, often 
somewhat obovate, obtuse suddenly narrowed but sometimes acuminale, 
serrate, softly hairy beneath petiole } inch. Pedicels less than } inch, usually 
jointed far above the base, very hairy below the articulation. Staminal tube 
elongate, stamens often 10. Fruit } inch broadly ellipsoid yellow or pinkish 
yellow. Seeds in bright red pulp. 
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«The leaves have regularly and closely placed serrations which prominently 
mark this species from all others and appear to have completely protected it 


against synonyms.” 


Habitat: Terai of the Himalaya from Darjeeling and Sikkim eastward 
extending to the Khasia Mountains, altitude 500 to 3,000 feet (150 to 1,000m.) 


elevation, plentiful. 


Family—PASSIFLOREAE. 


Twining herbs or shrubs, rarely erect. Leaves alternate, stipulate, simple 
or lobed, penni-or palmi-nerved, frequently glandular beneath. Petiole usually 
provided with glands. Stipules foliaceous or minute. Tendrils axillary or O. 
Inflorescence axillary, cymose, sometimes with one or more branches cirrose, 
rarely flowers solitary. Bracteoles 3, minute and scattered, or foliaceous and 
forming an epicalyx, rarely O. Flowers regular, unisexual or bisexual. Calyx 
tubular at the base, fleshy, subcoriaceous Or membranous; segments imbricate, 
5. Petals O or as many as the calyx-lobes, springing from the tube of the calyx, 
membranous or fleshy, imbricate, marcescent. Corona of one or more rows, 
filamentous or membranous or both, arising from various portions of the calyx- 
tube, rarely O; basilar corona urceolate or cup-shaped, surrounding the base 
of the androecium, sometimes represented by five separate glands of the disc; 
rarely O. Stamens 5, on a gynophore or free at the base, perigynous; anthers 
oblong, 2-celled, basi-or dorsi-fixed. Dehiscing laterally or introrsely. Ovary 
superior, on a gynophore or subsessile, 1-celled with 3 parietal placentas, rudi- 
mentary or absent in the male flowers. Styles 1 or 3; stigmas reniform, 
capitate or flattened. Ovules numerous, pendulous, anatropous; funicle expanded 
into a cup-shaped arillus. Fruit baccate or capsular. Seeds numerous, ovoid 
or flattened, often pitted, covered with a fleshy arillus, albumen fleshy, rarely 
scanty; embryo straight, cotyledons flat, leafy, radicle short terete. 


Genus—PASSIFLORA Linn. 


Twining shrubs. Leaves simple or palmilobed, usually with glands on the 
under surface and on the petiole, and at the base of the leaf-stalks there are 
usually extrafloral nectaries, stipules thread-like or leafy. Flowers pedun- 
culate; peduncles simple or cymose. Bracteoles 3, small, scattered. Calyx-tube 
fleshy, limb 5-lobed. Petals 5, springing from the throat of the calyx. Corona 
of one or more rows of fine threads springing from the throat of the calyx-tube 
and of one or more membranous folds arising lower down. Gynophore surrounded 
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at the base by a shallow membranous cup or basilar corona; filaments 5, flat; 
anthers oblong, 2-celled, dorsi-fixed; pollen grains reticulate on the surface, 
Ovary l-celled, styles 3, stigmas reniformi-capitate. Fruit baccate. Seeds arillate, 


PASSIFLORA NEPALENSIS Wall. 


A glabrous climber with slender angular branches and distant leaves. Stipules } 
inch, linear-subulate. Leaves 24-4 by 2-3 inches, ovate, ovate-lanceolate, entire, 
thin, membranous, deep green above, glabrous glaucescent beneath, marked 
near the base with 2-3 flat circular glands, rounded or cordate at the base, 
apiculate l-or sub-3-nerved, nerves prominent, smaller nerves arched, remote, 
inconspicuous; petiole 4 inch, usually with two glands above the middle. 
Peduncles simple, in pairs in the axils of the leaves, about half the length of 
the petiole, slender, J-flowered, jointed above the middle, rarely cymose; cymes 
lax, few-lobes longer than the tube. Petals equal to the calyx-lobes. Corona of 
many rows of short white threads. Gynophore shorter than the flower. Ovary 
ovoid or subglobose, glabrous. Fruit subglobose, the size of a large pea, 
purplish. 


Habitat: Nepal to Darjeeling and Sikkim, altitude 4,000 to 6,00U feet (1,000 
to 2,000 m.), extending to the Khasia Mountains, altitude 3,000 to 6,000 feet, 
Assam. These handsome passion flower climbers are often cultivated in 
gardens. The passion fruit plant—P. edulis Sims, is a favourite fruit plant 
grown commonly for its edible fruit in Darjeeling and Sikkim. 


Genus—MODECCA Lam. 


Twining herbs or undershrubs. Leaves entire or palmilobed, usually with 
two or more flat, circular glands on the under surface and with similar glands 
at the apex of the petiole. Cymes axillary, few-or many-flowered, on long 
peduncles one or more of which is sterile and tendril-like. Male flower : Calyx 
tubular or bell-shaped; limb 5-lobed, lobes leathery, imbricate. Petals 5, free, 
membranous, l-nerved, springing from the calyx-tube, Corona a ring of threads 
arising from near the base of the calyx-tube. Glands of the disc 5, opposite 
the sepals, strap-shaped or capitate. Androecium cup-shaped, membranous 
beneath; filaments 5, linear-subulate; anthers linear-oblong, 2-celled, Ovary 
rudimentary or O. Female flower: Calyx and corolla as in the male. Corona @ 
membranous fold, springing from near the base of the calyx-tube or none, 
Glands of the disc 5, strap-shaped, capitate, opposite the sepals. Staminodes 5, 
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forming a membranous cup surrourtding the base of the ovary, above dividing 
into barren filaments. Ovary globose or elliptic, sessile or stalked; style 
cylindrical or none stigmas 3, capitate or flat and dilated. Fruit capsular, 
3-valved. Seeds numerous, attached by long funicles to parietal placentas. 


MODECCA TRILOBATA Roxb. 


Glabrous. Branches terete, glabrous, sulcate. Leaves remote, broader than long, 
6-8 by 8-9 inches, membranous 3-5-lobed, cordate or hastate at the base; lobes 
oblong-obovate, acuminate, central one narrowed to the base, with a gland under 
each sinus. Glands 2, orbicular, flat, on the under surface of the leaf near the 
base; petiole 4 inches, cylindrical, with a pair of glands at the extreme apex. 
Peduncles axillary, 5-6 inches, divided near the apex into a leafless, many- 
flowered cyme, one branch of which is cirrose. Male flower: Calyx less than 
1 inch, campanulate, 5-lobed, lobes oblong, obtuse. Petals oblong-obovate, 
springing from the base of the calyx-tube. Stamens 5, united at the base, 
filaments slender; anthers muticons, linear, obtuse. Glands of the dise 65 
ligulate, incurved, opposite the sepals. Rudimentary ovary minute. Female 
flower: Calyx and petals as in the male, but larger. Glands of disc 5, ribbon- 
like, recurved. Staminodes 9, united at the base into a membranous cup. Gynophore 
short. Ovary elongate, ovoid; style short, stigma large capitate 3-lobed. Fruit 
scarlet, oblong, 23 by 14 inches. 


Habitat: Darjeeling and Sikkim, Terai and Duars, extending to the Khasia 
Mountains, Assam. 


Family—CUCURBITACEAE. 


Climbing herbs or shrubs; tendrils solitary, lateral, spiral,.simple or divided. 
Leaves alternate, petioled, frequently cordate, simple lobed or pedately divided. 
Flowers monoecious or dioecious, yellow or white, racemed and solitary, less 
commonly panicled. Calyx-tube wholly adnate to the ovary (except in 
Actinostemma); limb rotate campanulate or tubular; lobes 5 (rarely 3), 
imbricate. Petals 5, inserted on the calyx-limb, united in a tube or nearly or 
quite free, sometimes fimbriated at the margin, valvate or involute in the bud. 
Stamens inserted at the mouth or about the middle or at the base of the calyx- 
tube, usually 3 (sometimes 5 or 2); anthers free or united into a tube, one usually 
l-celled and the other two 2-celled, cells straight or flexuose or conduplicate 
the connective sometimes crested or produced. Ovary inferior (in Actinostemma 
half-superior), usually 3-carpellary; style 1 with 3 stigmas, more rarely styles 
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2-3-4; placentas usually 3, vertical, in double lines, the edges of the carpellary 
leaves being often turned in so far that the ovary (in flower time even) 
is spuriously 3-celled; ovules usually many, horizontal, rarely pendulous, some- 
times few and pendulous from near the top of the ovary, Fruit generally 
berried or fleshy, indehiscent or dehiscing by valves or by a stopple, often 
1-celled, the seeds being often packed in pulp or fibre. Seeds usually many, often 
compressed, horizontal, pendulous (or in Dicaelospermum erect), frequently 
corrugated or subspinose on the margins, albumen O. 


Genus—HODGSONIA 4.f. and T. 


A large climber. Leaves coriaceous, 3-5-lobed, long petioled; tendrils 2-3-fid. 
Flowers large, dioecious; males in long racemes; bracts oblong, entire, deciduous; 
females solitary. Male: calyx long-tubular, mouth shortly campanulate, teeth 5, 
short; petals 5, connate at the base, very long-fimbriate; stamens 3, filaments 
very short; anthers exserted, connate, linear, one 1-celled, two 2-celled, cells 
conduplicate. Female: calyx and corolla as in the male; ovary globose, 1-celled; 
style long, stigmas 3 oblong bifid exserted; placentas 3, parietal, near the base 
of the ovary, 2-ovulate on each side. Fruit large, depressed globular, 12-grooved, 
flesh hard; perfect seeds usually six, each having a smaller commonly barren 
one attached to its side, flat-ellipsoid, with sunk veins. 


HODGSONIA HETEROCLITA 4#f. and T. 


Stem extending sometimes 100 feet. Leaves 6-8 inches long and 
broad, glabrous, deeply lobed; lobes entire or very sparingly denticulate, acute. 
Male racemes 8 inches; bracts 4 inch. Calyx often rusty-pubescent without, 
tube 3-4 by 3/8 inch, Corolla-lobes 2 inches, brown-villous 3-nerved without, white, 
tinged yellow within, ending in a fringe 4 inches. Fruit 4-10 inches wide, red- 
brown closely tomentose. Seeds 2-3 by 1-1} inches. 


Habitat: Darjeeling and Sikkim, altitude 0 to 4,000 feet (1,400 m.), extending 
to the Khasia Mountains, altitude 0 to 3,000 feet, Assam. 


Genus—TRICHOSANTHES Jinn. 

Scandent herbs. Leaves entire or 3-9-lobed, denticulate; tendrils usually 
2.5-fid. Flowers dioecious less often monoecious, white; male peduncles usually 
in axillary pairs, one 1-flowered canucous, the other racemose; bracts large 
or smaller O; female flower solitary. MALE: C'alyx long-tubular; teeth 5, 
lanceolate, entire serrate or laciniate. Corolia 5-fid nearly to the base, lobes 
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long-fimbriate; stamens 3; anthers almost included, connate (free in T. dioica), 
long-linear, one 1-celled, two 2-celled, cells conduplicate. FEMALE: Calyx and 
corolla as in the male. Ovary in ferior, at the base of the calyx-tube, 1-celled; 
style filiform, 3 or 6-fid at apex; placentas 3, parietal; ovules very many, hori- 
zontal, half pendulous. Fruit lanceolate or globose, smooth, acute or obtuse at 
the apex. Seeds many, horizontal, packed in pulp, compressed, ellipsoid, some- 


times angular on the margin. 


TRICHOSANTHES PALMATA Roxb. 


Climbing often 30 feet. Dioecious. Leaves 2-6 inches diameter, palmate half 
way down Sor 3. 7 broad lobas variable, not at all hairy beneath, usually 
glabrous or less commonly scabrous on the nerves, often with several large 
glands near the apex of the petiole, cordate at the base; segments deniate, 
serrate, divaricate, sometimes subpinnatifid (in var. incisa Heyne), usually 
acute (but obtuse in var. sinuata, Heyne); petiole 1-3 inches. Tendrils commonly 
3-fid. Male peduncles usually paired,the racemed one 6 inches, naked below;bracts 
ovate or obovate, lacerate or strongly serrate glabrous or viscid with scattered 
glands or pubescent. Calyx- tube 1} inches, closely tomentose or glabrous; 
sometimes much larger in the Sikkim examples; teeth long-lanceolate, 
sometimes dentate serrate or sub-pinnatifid. Fruit 14—2 inches diameter, 
globose the size of a small orange, not acute, bright red with 10 orange streaks. 
Seeds 3 inch very many, scarcely angnlar on the margins, immersed in green 


pulp. 
Habitat: East Himalaya from Darjeeling and Sikkim to the Khasia Mounta- 
ins, Assam; very common in all moist thickets, overhanging from taller trees, 


ascending to 5,000 feet, (0 to 1,700m.). Grown in the Loyd Botanic Garden, 
Darjeeling. 


TRICHOSANTHES HIMALENSIS C. B. Clarke. 

Stems extensively climbing, with the petioles and leaves pubescent and hairy. 
Dioecious. Leaves 5 inches, palmately 3 lobed, usually deeply palmate, deeply 
cordate villous or pubescent bencath irregularly serrate; tendrils 3—fid. Male 
peduncles 3-4 inches, Bracts }—1} inches, incise serrate. Calyx tube Ik 
inches, very narrow little hairy without. Fruit 3-4 by 1-1} inches, long-cylindric, 
tapering at both ends. nearly circular in section. Seeds t—} inch in diameter. 


Habitat: Darjeeling and Sikkim, altitude 2,000 to 5,00U feet (700 to 1,700m.) 


369 
47 


TRICHOSANTHES DICAELOSPERMA C. B. clarke. 


Stems long, twining, innovations at least pubescent. Dioecious. Leaves 4.3} 
inches, not at all lobed, cordate-ovate driticulate, softly pubescent on both surfaces: 
petiole 1} inches; tendrils 2-fid. Male peduncles paired, one early 1-flowered, the 
other 2-3 inches, racemed, ebracteate, Calyx-tube 1} inch, 


narrow, pubescent. Fruit } inch in diameter globose pubescent, with 10 paler 
vertical bands. Seeds 4 inch in orange pulp. 


Habitat: Darjeeling and Sikkim, altitude 2,000 to 5000, feet (700 to 1,700m.), 
extending to the Khasia Mountains, altitude 4,000 feet; Assam. 


T. cordata Roxb., 7'. truncata C. B. clarke are also recorded from the foot 
hills of Darjeeling and Sikkim. 


Genus—WAREA C. B. Clarke. 


Extensively scandent, tendrils 2-3-fid. Leaves long-petioled, ovate or deeply 
5-lobed. Flowers large, yellow, dioecious; males frequently two peduncles from 
one axil one early deciduous 1-flowered, the other bearing a raceme without 
bracts; females solitary on long peduncles. Male: Calyx-tube cylindric, narrow, 
then suddenly widened campanulate subhemispheric, teeth 5, linear; petals 5, 
ovate, nearly separate, entire; stamens 3, anthers connate included, one 1-celled, 
two 2-celled, cells conduplicate. Female: Calyx and corolla as in the male; 
ovary oblong; style long, with 3 wide stigmatic lobes; ovules horizontal many, 
placentas 3, vertical. Fruit oblong, attenuate at both ends, 3-angular, 6-ribbed, 
3-valved nearly to the base. Seeds in each cell about 16, in two rows, horizontal 
compressed, ellipsoid, smooth. 


WAREA TONGLENSIS C. B. Clarke. 


Stem and peduncles nearly glabrous. Leaves 6-9 by 4-5 inches, polymorphous, 
cordate, denticulate, nearly glabrous, ovate acute or 5-lobed or cut nearly to the 
base into narrow segments; petiole 4 inches. Male peduncle 8 inches, pedicels }-? 
inch. Calyx-tubel } inches, pubescent cylindric portion more than 3 inch, mouth 
companulate. Petals } inch. Fruit 4 by if inches, Seeds § inch, packed in a fibrous 
almost juiceless pulp. 


Habitat: Darjeeling and Sikkim, altitude 6,000 to 10,000 feet (2,000 to 
3,000m.) very common in and about Tonglu. 
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Genus—HERPETOSPERMUM Wall. 


Extensively scandent, tendrils 2-3-fid. Leaves long-petioled, cordate, ovate 
little lobed. Flowers large yellow, dioecious; males frequently two peduncies 
from one axil, one early deciduous 1-flowered the other racemose without bracts; 
females solitary on very short peduncles. Male: Calyx-tube elongate, cylindric 
at the base, above narrow funnel-shaped; teeth 5, long, linear; petals 5, elliptic, 
nearly separate, entire; stamens 3; anthers connate, included, one 1-celled, 
two 2-celled, cells conduplicate. Female: Calyx and corolla as in the male; 
ovary oblong, 3-celled, style long, with three oblong bifid stigmatic lobes; 
ovules pendulous, 4-6 in each cell. Fruit broad-oblong, narrowed at both ends, 
3-angular, irregularly sinuate-costate, valves 3 separating from the axis nearly 
to the base. Seeds in two rows in each cell, flat, oblong, pendulous, the lower 
end currugate or almost 3-lobed. 


HERPETOSPERMUM CAUDIGERUM Wail. 


Stem and peduncles more or less pubescent. Leaves 4-6 inches long and broad, 
usually pubescent on both surfaces, serrate, acuminate; petiole 2-4 inches. Male 
peduncle 8 inches, pedicels 1 inch, hairy. Calyx-tube 1 inch, pubescent without. 
Petals often 1 inch. Rudiment of the ovary in the male linear, simple. Fruit 3 by 
1} inches, more or less pubescent. Seeds usually 12 sometimes 18, } by } and } 
inch, thick, often exhibiting (when dried) wavy marks on the surface packed in 
a fibrous almost juiceless pulp. 


Habitat: Temperate Himalaya, from Simla and Kumaon to Darjeeling and 
Sikkim, to Bhutan, altitude 5,000 to 8,000 feet (1,700 to 2,700m.), very 
common extending to the Khasia Mountains, Assam. 


Genus—MELOTHRIA Linn. 


Climbing herbs; tendrils simple or 2-fid. Leaves petioled deltoid, truncate 
or hastate, entire or deeply 3-lobed, little hairy, often punctate. Flowers small, 
white, usually monoecious, males and females often from the same axil; male 
pedicels long, clustered (rarely subsolitary) in the axils, or clustered on long 
Tacemes resembling branches without leaves; female long-pedicelled. Jfule: 
calyx-tube short, teeth 5, small; corolla 5-partite; stamens 3, inserted in the 
middle of the calyx-tube; anthers free, one l-celled, two 2-celled, cells free, 
straight, simple, more or less lateral, connective prolonged, undivided, glabrous. 
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Female: calyx and corolla as in the male; ovary oblong, style long, stigmas 
3 subglobose; ovules many, horizontal; placentas 3, vertical. Fruit indehiscent 
Globose, acute, or furiform subrostrate. Seeds many, small oblong, much Sofi 
pressed, obscurely margined, smooth or very nearly so. 


MELOTHRIA INDICA Lour. 


Nearly glabrous, stem slender, with simple tendrils. Leaves 14 by 14 inches, 
more or less cordate entire or somewhat 3-lobed acuminate or scarcely acute, 
often punctate on both surfaces; petiole 1 inch. Pedicels of males and females 
about as long as the petioles. Point of the connective short. Fruit 4 inch long, 
ellipsoid pointed, white; seeds strongly margined. 


Habitat: Darjeeling and Sikkim, altitude 3,000 feet (0 to 1,000m.), 


The common vegetables belong to this family of Cucurbitaceae. Most of these 
are cultivated and eaten either cooked or fresh and are sold in the Darjeeling, 
Kurseong, Kalimpong, Gangtok markets and village hats. These are:—Luffa. 
acutangula Roxb,. Benincasa cerifera Savi., Momordica charantia Linn, 
Cucumis sativus Linn., Cephalandra indica Naud., Cucurbita maxima 
Duchesne., Cucurbita pepo DC. 


Genus—EDGARIA C. B. Clarke. 


A large scandent herb; tendrills 2-fid. Leaves petioled, entire ovate, acute, 
deeply cordate, more or less pubescent. Flowers large, dioecious, yellow. Male 
peduncles paired, one 1-flowered canducous, the other racemed; bracts 0 or 
inconspicuous; female peduncle elongate, 1-flowered. Male: Calyx-tube 
elongate, funnel-shaped teeth 5, subulate; corolla deeply 5-partite, with obovate 
acute segments ; stamens 3, included in the calyx-tube ; filaments exceedingly 
short; anthers connate into a cylindric tube, one I-celled, two 2-celled; cells 
straight, linear-oblong, connective not appendaged. Female: Calyx and 
corolla as in the male; ovary narrow-obovoid, 3-celled; style long, stigmas 3, 
oblong, 2-fid; ovules 1-3 superimposed in each cell, horizontal or subpendulous. 
Capsule large, broadly fusiform, trigonous, 3-celled, fibrous, dry, 3-valved, 
valves dehiscing downwards and leaving the trigonous central axis. Seeds 1-3 
in each cell, pendulous, compressed, subquadrate, large, corrugate or some: 
what 3-lobed at the lower end and faces when dry. 
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EDGARIA DARJEELINGENSIS C. B. Clarke. 


Leaves 4 by 34 inches, serrate and denticulate; petiole 3 inches. Male raceme 
6 inches, female 3-4 inches. Calyx-tube 3 inch, widely patent. Fruit 3 by 14 inches, 
somewhat pilose, with 2 wavy vertical ribs on each face. Seed } by 3 and ,j inch 
thick. 


Habitat; From Garhwal to Darjeeling and Sikkim, altitude 5,000 to 8,000 
feet (1,700 to 2,700 m.) ; very common. 


Genus—GYNOSTEMMA Blume. 


A climbing herb; tendrils simple. Leaves pedate; leaflets 3-5, ovate-lanceolate, 
serrate, membranous. Flowers small, dioecious, in axillary diffuse panicles, 
greenish. Male: Calyx short, with 5, small lobes, corolla rotate, 5-partite, with 
lanceolate segments; stamens 5, filaments connate below; anthers 2-celled; 
cells long, straight. Female: calyx and corolla as in the male; ovary spherical, 
3-2 celled; styles 3-2, united at the base, at the apex 2-fid, ovules in each cell 2, 
pendulous. Fruit globose, size of a pea, imbonate, indehiscent, 1-3-seeded. 
Seed not winged, verrucose, submuricate. 


GYNOSTEMMA PEDATA Blume. 


Glabrous or pubescent. Leaflets 5 or 3 by 14-2 inches, lanceolate or obovate- 
lanceolate, glabrous beneath or slightly pubescent; petiolules 1/20-4 inch, 
petiole 1-14 inches, often pubscent with a line of crisped hairs. Panicles 
usually 3-6 inches, sometimes 15 inches by nearly a foot broad, leafless. 
Styles 3 and 2 on the same plant. Fruit } inch diameter, glabrous or puberulous. 
Seed 4 inch ellipsoid, subtrapezoid. 


Habitat: From Kumaon to Nepal to Darjeeling and Sikkim, extending 
to the Khasia Mountains, Assam; common up to altitude 5,000 feet (2,700 m.). 


Genus—ALSOMITRA Bth. & Hk.f. 


Large climbers; tendrils simple or 2-fid. Leaves with 3 oblong entire leaflets. 
Flowers small, dioecious, white, in compound panicles, with filiform branches. 
Male: Calyx rotate, 5-partite, segments oblong, acute; corolla rotate, 5-partite, 
segments obtuse; stamens 5, filaments short, near together at the base; anthers 
small, oblong, straight, l-celled. Female: Calyx and corolla as in the male; 
ovary elongate-clavate, 1-celled, styles 3-4, conical, with semi-lunate stigmas; 
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ovules very many, pendulous; placentas 3, thick, vertical, parietal. Capsule 
large, elongate-clavate, truncate and 3-valved at the apex. Seeds very many. 
compressed, vertical, in six rows, much corrugated, incised or horned on the 
margin with a terminal membranous wing longer than the seed or 0. 


ALSOMITRA CLAVIGERA Hook. 


Leaflets 3 by 1} inches, acute; petiolule often exceeding } inch. Seeds 
yellowish-white, much flattened, with several deep triangular spinose teeth at the 
apex, teeth of 2 lamellae, between which the wing is inserted, split, in the plane 
of complanation of the fruit, and the wing springing from these narrow splits. 


Habitat: Darjeeling and Sikkim, ascending to 4,000 feet (0 to 1,400m.), 
extending to the Khasia Mountains, Assam., altitude 3,000 to 4,000 feet. 


Family—BEGONIACEAE. 


Succulent herbs or undershrubs; stem often reduced to rhizome or tuber. 
Leaves alternate (sometimes falsely whorled in B. verticillata), more or less 
unequal-sided, entire toothed or lobed; stipules 2, free, frequently deciduous, 
Peduneles axillary, divided into dichotomous cymes, the branches and bracts 
at their divisions generally opposite. Flowers white rose or yellow, showy, 
sometimes small, monoecious. Male; Perianth (of the only Indian genus) of 2 
outer valvate opposite sepaloid segments, and 2-0 inner smaller segments; 
stamens indefinite often very many, free or monadelphous, anthers 
narrowly obovoid. Female: Perianth (of the only Indian genus) of 5-2 segments. 
Ovary inferior (in Hildebrandia half-superior), 2-3-4-celled; placentas vertical, 
axile (at the time of aestivation), divided or simple; styles 2-4, free or combined 
at the base, stigmas, branched or tortuous; ovules very many. Fruit capsular, 
more rarely succulent, often winged, variously dehiscing or irregularly breading 
up. Seeds very many, minute, globose or narrow cylindric, testa reticulated; 
albumen very scanty or 0. 


Genus—BEGONIA Linn. 


Root fibrous, not tuberous. Stem usually 1-3 feet, erect, succulent, glabrous 
or minutely pubescent when young. Leaves 6-9 inches, acuminate, glabrous or 
minutely pubescent on the nerves of both surfaces; petiole 2-5 inches, stipules 
lanceolate, glabrous, deciduous. Cymes short, axillary, dichotomous, with narrow 
lanceolate linear bracts, often few-flowered, producing but one or two fruits 
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from each axil. Male: Sepals 2, large, glabrous, nearly white; petals usually 
smaller than the sepals, white or nearly so ; stamens about 50. Female; Ovary 
cells 4; placentas very thick succulent, equally 2-partite; styles 4, 2-fid nearly 
from the base, stigmas winding spirally with 3 turns. Fruit 3-3 inch 
diameter pendent; walls very thick, succulent, indehiscent or finally dehiscent 
at the angles. Seeds shortly ellipsoid, somewhat obovoid. 


BEGONIA INFLATA C.B. Clarke. 


Erect, 3-4 feet, branched. with stem lengthened Leaves 4 by 13-1} inches, 
oblong-lanceolate sinuate, dentate scorcaly serrate, acuminate, very unequally 
cordate; petiole 4-2 inch, stipules lanceolate-subulate, glabrous. Flowers in short 
axillary dichotomous cymes from several axils on each branch; bracts lanceolate- 
subulate. Male: Sepals 2, white, obovate, glabrous; petals 2, linear-obovate; stamens 
about 50, scarcely monadelphous; anthers narrow-oblong; connective produced, 
obtuse. Female: Perianth of 4 segments; ovary 3-celled, placentas 2-fid. Fruit 
4 inch diameter, trigonous or almost triquetrous; carpels round, as it were in- 
flated, with a narrow line down the ridges. Seeds short, ellipsoid somewhat 
obovoid. 


Habitat: Darjeeling and Sikkim, altitude 3,000 feet (0 to 1,000m.). 


BEGONIA PICTA Sm. 


Rootstock of one or few tubers; plant 6-15 inches, the inflorescence scarcely 
exceeding the leaves, stem glabrous or obscurely pubescent. Leaves 3-5 by 2-3 
inches, ovate, acuminate, nearly equally cordate, doubly finely serrate, often 
variegated, pilose above, villous on the nerves beneath; petiole of the cauline leaf 
usually 1 inch at least; stipules lanceolate, hairy, scarcely exceeding the leaves. 
Peduncle more or less pubescent upwards; bracts oblong-lanceolate, persistent, 
pubsecent. Flowers pale rose, medium large; Male: Outer segments 2, 
pubescent; petals 2 white or pale pink, smaller, stamens shortly monadel- 
phous, about 30; anthers obovoid; connective not produced. Female: Perianth 
of 5 segments, outer larger, pubescent. Styles 3, nearly separate, divided half 
way up into two tortuous branches. Capsule large, 1 inch, with one wing much 
elongate, usually pubescent, sometimes nearly glabrous when quite ripe; one 
wing jinch broad, another } inch, the third 14 inches in a large example; 
styles persistent; wings slightly ascending, dehiscing by the three faces falling 
off. Seeds light brown, shortly ellipsoid. 
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Habitat: Darjeeling and Sikkim, altitude 2,000 to 6,000 feet (700 to 2,000 m.); 
to Bhutan, frequent. Extending to the Khasia Mountains, Assam, altitude 
3,000 to 4,000 feet. 


BEGONIA JOSEPHI A.De. 


Very variable in size and habit, stemless or stem leafy, always easily 
recognised by the peltate leaves. Rootstock of one or few tubers. Stem generally 
0. Radical leaves (one petioled 4-10 inches) often 6 inches, ovate, 
little unequal at the base peltate especially when young, sometimes nearly regularly 
ovate acuminate, acutely 3-lobed or orbicular with numerous acute lobes, 
serrate or doubly serrate or less often almost entire, usually nearly glabrous but 
often slightly pubescent on the nerves beneath, sometimes weakly pilose above; 
stipules ovate, deciduous, glabrous or nearly so. Scape 1 foot, usually repeatedly 
dichotomous with long lower branches, soon entirely naked; bracts caducous, 
caulescent and leafy; flowers rather small, rose, Male: Sepals 2, caducous; petals 
2, smaller; stamens shortly monadelphous, sometimes 8-30; anthers obovoid; 
connective not produced. Female: Perianth-segments 4-6; styles 3, nearly 
separate, 2-fid near the top, stigmas in large specimens 2 tortuous, in small simple 
lunate. Capsule 1 by 7 inch 3 winged, one wing larger, including the wings, 
styles persistent, upper margin of the wing horizontal narrow between the two 
very narrow wings, the other faces broader below; dehiscing first by 4 lines, 
two on either side of each of the two narrow wings. Seeds short-ellipsoid. 


Habitat: Darjeeling and Sikkim, Himalaya altitude 3,000 to 8,000 feet 
(1,000 to 2,700 m.), the commonest species, extending to the Khasia Mountains, 
Assam, altitude 4,000 to 6,000 feet. 


BEGONIA GEMMIPARA Hook. f. 


Rootstock tuberous. Stem 6-16 inches, succulent, glabrous. Leaves ovale- 
cordate, acuminate, often with acute or lanceolate, incise-serrate or lobed, lobes 
glabrous beneath, often pilose above; petiole 1-3 inches; stipules ovate. 
Peduncles short, axillary, little divided, pedicles longer with 2 large 
round persistent bracts on each pedicel near the flower; flowers 
pendulous, medium-sized, white or with rose stripes, usually monoecious, 
sometimes dioecious. Male: Sepals 2; petals 2, narrower; stamens 
numerous, shortly monadelphous, anthers obovoid, connective not produced. 
Female: Perianth-segments 5, nearly equal persistent, styles 3, nearly distinct, 
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broader upwards, stigmas lwnate. Capsule } by 4 inch including the wings, 
somewhat inflated, with a medial line on each face; wings nearly equal, upper 
margins horizontal. In some of the axila the peduncle instead of producing 
flowers is very shortly once or twice divided, each branch terminating in 4 
quardrangular cups, each packed closely with oblong viviparous bulbils. 


Habitat: Darjeeling and Sikkim, altitude 6,000 to 11,000 feet (2,000 to 
3,700 m.), plentiful round Darjeeling. 


-BOGONIA AMOENA Wall. 


Rhizome tuberous. Stem usually 0 or very short, sometimes up to 1 
foot. high. Leaves 3 by 2 inches, ovate or oblong caudate-acuminate 
equally cordate, glabrous, crenate-serrate; petiole 2-3 inches, stipules 
ovate, glabrous. Scape 3-8 inches, glabrous, loosely dichotomous, few- 
flowered; bracts ovate-oblong caducous; flowers medium-sized. Male: Sepals 2, 
ovate; Petals 2, elliptic, smaller; stamens numerous, shortly monadelphous; 
anthers obovoid, connective not produced. Female: perianth-segments 2, large, 
ovate, opposite, and one smaller lateral, all enlarged and persistent on the fruit; 
styles 3, nearly separate, divided near the top into two curved branches. Capsules 
3 by nearly 3 inch. including the wings, styles persistent, upper margins of 
wings horizontal, dehiscing on all the faces. Seeds smooth, cylerdric tip curbed, 
acute reticulated, far more elongate than those of any other Indian species. 


Habitat: Temperate Central and Western Himalaya, altitude 5,000 to 
7,000 feet (1,700 to 2,700 m.), from Dalhousie to Darjeeling and Sikkim; among 
the commonest species in the hills. 


BEGONIA SCUTATA Wall. 


Nearly glabrous. Rootstock tuberous. Stem in fruit often leafless, scape: 
like. Leaves 2-6 inches, ovate cordate acuminate, often unequal at the base 
sienuate-toothed or slightly angular not serrate, glabrous or minutely 
pubescent on the nerves beneath; petiole very long, of the radical 
leaves often 6 inches, stipules ovate-lanceolate, deciduous. Scape or stem reaching 
9 inches, laaly dichotomus upwards; bracts oblong, acute, caducous, flowers 
medium-sized, many or few. Male: Sepals 2, round; petals 2, narrower; stamens 
numerous, shortly monadelphous; anthers obovoid, connective not produced. 
Female: Perianth-segments 3, 2 larger round opposite, the third smaller lateral, 
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all deciduous; styles 3, nearly distinct divided out half-way up into two curved 
branches. Capsule nearly 3 by 3? inches including the unequal wings; styles 


persistent; upper margin of the wings concave, dehiscing by all three faces, Seeds 
short-ellipsoid. 


Habitat: From East Nepal to Darjeeling and Sikkim, altitude 4,000 feet 
(1,000 to 1,500 m.). 


BAGONIA CATHCARTII Hook. F. 


Leaves cordate-ovate acute glabrous beneath except a few paleaceous 


hairs on the nerves, peduncles and petioles with deflexed paleaceous hairs, ovary 
pubescent. 


This species is best distinguished by the hairs on its stems, petioles and 
peduncles, which are numerous but scattered, long from a lanceolate paleaceous 
base and deflexed, by the leaves much less hairy beneath, often quite glabrous, 
stipules nearly or quite glabrous. Flowers, fruits and seeds as in B. barbata. 


Habitat: Darjeeling and Sikkim, altitude 3,000 to 8,000 feet (1,000 
to 2,700 m.). 


BEGONIA SIKKIMENSIS A. De. 


Rootstock thickened, woody. Stem erect, 12 to 18 inches when well developed. 
Leaves 4-6 inches diameter, round, lobed often nearly to the base, lobes often 
again incised or lobed, not very unequal nor very cordate at the base, 
denticulate-ciliate; petiole 1-4 inches, glabrous; stipules nearly 1 inch, lanceolate- 
linear. Peduncles from the upper axils, elongate, often 6-9 inches; bracts 
elliptic, deciduous, bright red, as are the pedicels and flowers; flowers medium, 
not very many. Male: Sepals 2, ovate; petals 2, elliptic, smaller; stamens 50 or 
more, monadelphous; anthers obovoid; connective produced, triangular, obtuse. 
Female: Perianth-segments 5, inner bright-red gradually smaller; styles 2, 
combined at the base, branches very tortuous. Capsule and seeds as in B. rubro- 
venta 


Habitat: Darjecling and Sikkim, altitude 3,000 to 7,000 feet (1,000 to 
2,700 m.). 
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BEGONIA MEGAPTERA 4A.De. 


Rootstock thick, woody. Stem erect, 12-18 inches when well developed. 
Leaves 4-6 inches, cordate-ovate acuminate wundulate angular hardly 
serrate, unequal at the base, nerves beneath and petiole unusually 
glabrous; petiole 1-4 inches, stipules lanceolate-subulate, glabrous, persistent. 
Peduncles elongate, from the upper axils, often 8 inches; bracts large, oblong 
glabrous, caducous; flowers large, not very many, pink. Male: Sepals 2, ovate ; 
petals 2, ovate, little smaller; stamens 50 or more, monadelphous, anthers 
obovoid; connective produced, obtuse. Female: Perianth-segments 5, nearly 
equal; styles 2, long, combined at the base with long tortuous branches. Capsule 
and seeds as in B. rubro-venia. 


Habitat: Darjeeling and Sikkim Hills, altitude 2,000 to 8,000 feet (500 to 
2,700m.), frequent. 


BEGONIA BARBATA Wail. 


Rootstock creeping, not thick nor tuberous. Stem decumbent, usually short, 
with much spreading brown hair. Leaves 2-5 inches, not lobed, ovate 
acuminate, unequal cordate at the base, hispid on both surfaces, 
margin very entire; petiole 1-4 inches, with spreading hairs; stipules 
persistent, lanceolate-subulate, ciliate. Peduncles from the upper 
axils, not more than 3 inches, pubescent to the summit except in ripe fruit, 
few-flowered, Flowers medium, white to pink. Male: Sepals 2, ovate, pubescent; 
petals 2, narrowly obovate; stamens 50 or more, scarcely monadelphous anthers 
obovoid; connective much produced, ovate-oblong. Female: Perianth-segments 5, 
outer pubescent, inner gradually smaller; ovary shaggy. Capsule 4 by 1 inch 
including the wings, hairy at least until the seeds are scattered, recurved in 
fruit with a descending wing, dehiscing by four lines one on either side of the two 
narrow wings. Seeds ellipsoid, brown. 


Habitat: Darjeeling and Sikkim hills, altitude 0 to 2,000 feet (0 to 
700 m.). 
BEGONIA LACINIATA Rozb. 


Rootstock long, creeping, neither woody nor tuberous. Stem 
6-24 inches, more or less brown-tomentose. Leaves 4-6 inches diameter, 
roundly ovate acutely lobed, always more or less lobed, lobes usually many, 
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caudate-acuminate, often 2 inches long, ciliate, usually but slightly serrate 
rounded or cordate more or less unequally at the base, pilose above, pubescent 
on the nerves beneath and more or less villous or tomentose; petiole 14 
inches, brown pubescent; stipules 3 inch, persistent, lanceolate, mucronate, pubes- 
cent. Peduncles 3-6 inches, usually from one or two uppermost axils, 
tomentose; bracts large, oblong, tomentose, Flowers medium, not very many, 
always more or less glandulur-pubescent on the back, from nearly white to deep 
rose. Male: sepals 2, long-elliptic; petals 2, narrowly obovate; filaments nearly 
free, about 50, anthers obovoid; connective little produced, obtuse. Female: 
perianth-segments 5-4, rose-red, inner gradually smaller; ovary with pubescent, 
not mere glandular, roughness; styles 2, divided from near the base into 2 much 
contorted branches. Capsule 3 by 1 inch including the wings, often recurved in 
fruit, with a descending wing; dehiscing by 4 lines adjacent to, and one on each 
side of, the two narrow wings. Seeds ellipsoid, somewhat obovoid. 


Habitat: Darjeeling to Sikkim 3,000 to 7,000 feet (1,000 to 2,700 m.), very 
common; extending to the Khasia Mountains, Assam. 


The Darjeeling and Sikkim varieties Var. flava, with full yellow flowers 
and green finely serrate thinner leaves is considered by Hooker as a separate 
species. 

BEGONIA RUBRO-VENIA Hook. 


Rootstock thick. Plant 8-16 inches, stem puberulous or minutely 
pubescent. Leaves 3-6 inches, elliptic or lanceolate acuminate entire or 
slightly angular undulate, usually narrow, sometimes elliptic, shortly 
pubescent on the nerves beneath otherwise glabrous, base unequal rounded 
scarcely cordate; petiole 1-2 inches; stipules persistent, lanceolate, caudate, 
glabrous. Peduncles axillary, 3-6 inches, usually divided only near the top and 
few-flowered; bracts like the stipules and persistent. Flowers medium-sized. 
Male: sepals 2, rounded; petals 2, narrower, white; stamens numerous, very 
shortly monadelphous; connective produced, obtuse. Female: perianth-segments 
5, 3 inner gradually smaller, white with rose-red wing, ovary glabrous; styles 2, 
combined at the base, very tortuous. Capsule 3-3 by 1-11 inches including the 
wings, often recurved in fruit, the broad wing much descending its upper edge 
concave, broader faces first fallng away. Seeds ellipsoid. 


Habitat: Darjeeling and Sikkim to Bhutan, altitude 3,000 to 6,000 feet 
(1,000 to 1,700 m.), frequent. 
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BEGONIA XANTHINA Hook. 


Rhizome thick. Stem absent. Leaves 6-8 inches, large ovate denticuiate 
and angular not  cilite-serrate acute, unequally cordate at the 
base, pubescent on the nerves beneath, otherwise nearly glabrous; petiole 
3.4 inches; stipules ovate, acute, glabrous or pubescent. Scape 1 foot with 
spreading hairs below, nearly glabrous upwards; bracts at its first division 
3 inch, oblong-lanceolate, glabrous; Flowers medium large, full yellow. Male: 
Sepals 2, round; petals 2, elliptic. stamens about 100, shortly monadelphous; 
connective produced, triangular. Female: Perianth-segments 4, outer round, 
inner gradually smaller; styles 2, shortly combined below, each dividing half- 
way up into two tortuous branches; ovary (in the wild specimens) glabrous. 
Capsule with the unequal wing very much elongated, descending, its upper 
margin concave. In some cultivated specimens, the stem is elongated and leafy. 


Habitat: Darjeeling and East Sikkim, altitude 4,000 to 6,000 feet (1,400 to 
2,000 m.), to Bhutan. 


BEGONIA GIGANTEA Wall. 


Rootstock thick, woody, not tuberous. Stem 2-3 feet, rarely branched, glabrous 
upwards. Leaves 9-12 by 3 inches, caudate-acuminate, undulate, toothed, pubes- 
cent on the nerves beneath otherwise glabrous, base very unequal deeply auriculed 
on one side; petiole 4-3 inch; stipules narrow-lanceolate, glabrous, deciduous. 
Peduncles short, dichotomous, with many rather small white or pale pink flowers; 
bracts ovate, acute, deciduous. Male: Sepals 2, ovate, subacute, glabrous; 
petals 0; stamens about 40; shortly monadelphous, anthers obovoid, connective 
not produced. Female: Perianth-segments 3, 2 outer ovate subacute resembling 
but smaller than the male sepals, inner small lateral; ovary at the time of 
expanding of the flower completely 2-celled with 2-fid placentas; styles 2-4 
nearly free, or one free, the other two combined, sometimes simply branched 
upwards, often 3-4-fid and more or less contorted. Capsule 3 by 1 inch including 
the wing, style persistent, oblong, concave upon its narrow face (between the 
two very narrow wings), broad wing extending the whole length of the capsule, 


its upper margin horizontal convex, narrow face first falling away. Seeds 
ellipsoid. 


Habitat: From Nepal to Darjeeling and Sikkim, altitude 3,000 to 6,000 feet 
(1,000 to 2,000 m.), frequent. 
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BEGONIA OVATIFOLIA 4.Dce. 


Rootstock of several tubers; stem short or absent, whole plant rarely 
excecding 6 inches. Cauline leaf 1 or 0. Leaves 1-23 inches diameter, roundish 
or ovate, cordate or scarcely rounded at the base, sometimes acute more 
or less serrate, pubescent on the nerves beneath; petiole 1-4 inches, pilose 
above, usually pubescent towards its summit; stipules very small, lanceolate. 
Peduncles lax, succulent, glabrous or slightly pubescent, 4.8-flowered; bracts 
oblong or lanceolate; flowers rather small, white or rose. Male: Sepals 2, obovate; 
petals 2, narrow-obovate; stamens about 20, shortly monadelphous, anthers 
obovoid, connective not produced. Female: Perianth-segments 3, 2 obovate 
subequal, 1 lateral much smaller, deciduous; styles 3, nearly distinct, persistent 
divided half-way up into two curved branches. Capsule $ by 1 inch including 
the slightly ascending wings, upper margin of longer wing straight or convex 
upwards, dehiscing on all three faces. Seeds short-ellipsoid. 


Habitat: Darjeeling and Sikkim, altitude 4,000 feet (300 to 1,400 m.), extend- 
ing to the Khasia Mountains, Assam, altitude 4000 feet. 


B. satrapis C. B. Clarke with reniform leaves with 3 uniform wings and 
bright red peduncle is reported to occur in Rangit Valley, Darjeeling. 


Tetrameles nudiflora R. Br.,—Family—Datiscaceae, a giant erect tall tree 
attaining 100-150 ft. is often noticed on the roadside and fringe of the forests in 
terai and duars with their characteristic round ovate leaves, and pendulous 
greenish inflorescenes appearing before the leaves. Family—Cactaceae—various 
types of cactuses particularly scandent Phyllocactus Link with large gorgeous 
red or white fragrant flowers are found in bloom opening at night in gardens 
all over the hills up to 8,000 ft. in Darjeeling and Sikkim. Hence nhese are 
colled night queens. 


Family—UMBELLIFERAE 


Herbs (rarely in non-Indian species shrubs or trees). Leaves alternate, 
usually divided or dissected, sometimes simple, petiole generally sheathing 
at the base; stipules 0. Flowers hermaphrodite or polygamous, in compound 
umbels (simple in Hydrocotyle and Bupleurum), exterior of the umbel some- 
times radiant; umbels with involucriform bracts at the base of the general 
one and bracteoles at the base of the partial ones (umbellules). Calyx-tube adnate 
to the ovary, limb 0 or 5-toothed. Petals 5, epigynous, often unequal, and 
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with a median fold on the face, plane or emarginate or 2-lobed with the apex 
inflexed; imbricated in bud, in Hydrocotyle sometimes valvate. Stamens 5, 
epigynous. Ovary inferior, 2-celled, disc 2-lobed; styles 2, stigmas capitellate; 
ovules 1 in each cell, pendulous. Fruit of 2 indehiscent dorsally or laterally com- 
pressed carpels, separated by a commissure; carpels each attached to and 
often pendulous from a slender often forked axis (carpophore), with 5 primary 
ridges (1 dorsal, 2 marginal and 2 intermediate) and often 4 secondary ones 
intercalated between these; pericarp often traverse by oil canals (vittae). 
Seed 1 in each carpel, pendulous, albumen cartilaginous; embryo small, next 
the hilum, radicle superior. 


Genus—HYDROCOTYLE Linn. 


Prostrate herbs, rooting at the nodes. Leaves cordate or hastate, not peltate, 
found or 5-9-gonal, subentire or palmately lobed, palmate-nerved, long-petioled; 
stipule small, scarious. Umbels (in the Indian species) simple, small; bract 
small or nil; flowers white, sometimes unisexual. Calyx-teeth nil or minute. 
Petals entire, valvate or imbricate. Fruit laterally compressed, commissure 
narrow; carpels laterally compressed or subpentagonal; lateral primary ridges 
concealed within the commissure, or distant therefrom and prominent; vittae 
nil, or most slender, obscure; carpophore nil. Seed laterally compressed. 


HYDROCOTYLE ROTUNDIFOLIA Roxb. 


Leaves }-1 inch diameter, round, cordate, sub-entire or lobed much 
smaller, glabrous and shining or pubescent or subvillous on both surfaces. 
Peduncles glabrous, 0-2 inch, sometimes on the same specimen; bracts 
obscure; umbels 10-15-flowered. Fruit somewhat compressed, pentagonal, 
1/12 inch, broadly orbicular, smooth, sometimes punctate; lateral primary 
tidges commissural prominent, intermediate forming elevated angles; pericarp 
hard, thin. The multiplication of names is chiefly due to the variability in the 
length of the peduncle, the specimens being in other respects very uniform. 
Some of the hill examples have shining glabrous subserrate leaves, the peduncles 


# inch; other plains’ examples closely procumbent on moist ground are 
villous with sessile umbels. 


Habitat: From North-West Himalaya to Darjeeling and Sikkim, altitude 


4,000 to 7,000 feet (1,400 to 2,700 m.), extending to the Khasia Mountains, 
frequent. 
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H. asiatica Linn. is also a very common tropical species of the plains 
growing in grassy lawns and open places and hill sides climbing up to 2,000 ft, 
Leaves 3-2} inches orbicular reniform, entire crenate or lobulate, umbel 3-6 
flowered. This plant is well-known for its medicinal value and much 
used throughout India for stomach troubles. 


HYDROCOTYLE JAVANICA Thunb. 


Leaves 1-3 inches diameter, cordate, crenate, subentire, or lobed to the middle, 
pubescent or glabrous. Peduncles }-2 inches, upper often clustered, lower solitary, 
leaf-opposed. Umbels many-flowered; flowers greenish white, bracts minute 
lanceolate, scales among the pedicels; pedicels 0-} inch, glabrous. Fruit 
1/10 inch, much compressed not pentagonal, orbicular or sub-quadrate, 
reticulate-rugose or smooth sometimes deformed, enlarged, obovoid, 
corky; lateral primary ridges commissural, intermediate faint or 0; pericarp 
hard, thin. Fruits exceedingly uniform even in minute characters from the 
Himalaya to Ceylon. Thunberg described H. javanica as glabrous, but all the 
specimens so named from Java have at least the petioles and peduncles pubescent 
and are identical with the Indian. H. hirsuta Blume, is a form with fulvous 
pubescence abundant in the Eastern Himalaya. This species is very common 
primarily in grassy lawn, meddows and hill sides. Like H. aszvatica this species 
and its variety Pedantha Molkenboer, is also of medicinal value. The juice of 
the leaves is used for throat pain, diptheria and pneumonia. 


Habitat: Himalaya; from Kashmir to Darjeeling and Sikkim to Bhutan, 
a titude 2,000 tc 8,000 feet (600 to 2,700 m.), extending to the Khasia Mountains, 
Assam, altitude 2,000 to 6,000 feet. 


Sanicula europaea Linn. with glabrous mucronate serrate leaves, umbels 
with divaricated rays and small fruits 1/10 inch, densely covered with hooked 
bristles commonly found between 3,000 to 5000 ft. in Darjeeling and Sikkim. 


Two Alpine species of the Genus Trachydium Lindl., namely 7. novem- 
Jugum C. B. Clerke with pinnate radical leaves and orbicular crenate pinnae, 
jurid green petals occur in the region of Lama Kangra, Thangu, Yeumtunng in 
Sikkim, at 12,000 to 15,000 ft., and 7’. dissectum C. B. Clerke, with bipinnate 
leaves with small linear acute ultimate segments of secondary pinnatifid pinnae 
is met with in and about Thangu, Sikkim at 13,000-14,000 ft. 
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Genus—-BUPLEURUM Linn. 

Glabrous herbs, or shrubs. Leaves entire. Umbels compound; bracts and 
bracteoles foliaceous, or setaceous, or 0. Flowers yellow or lurid, pedicelled or 
subsessile. Calyx-teeth 0. Petals obovate, emarginate. Styles short. Fruit 
laterally compressed, slightly constricted at the commissure; carpels terete 
or subpentagonal; primary ridges district, sometimes subulate, rarely obscure; 
secondary 0, or o scure; vittae 1-3 between the primary ridges, rarely 0 or 
many; carpophore entire 2-fid or 2-partite. Disc depressed, rarely prominent 
in fruit. Seed terete, sometimes slightly grooved on the inner face. 


BUPLEURUM LONGICAULE Wall. 

Stem 8-24 inches, erect, corymbose upwards; sometimes branching from 
the root. Leaves very variable; lower cauline narrow-linear lanceolate acute, 
the uppermost little wider, hardly broader at the base, transverse nerves not 
prominent; or sometimes upper leaves (as the bracts) ovate, acute, with very 
prominent secondary nerves. Bracts 1-3; bracteoles 5-8, elleptic acuminate 
foliaceons, very prominent with reticulating nerves, often longer than the fruiting 
umbellule;. rays 3-8, 1-24 inches, somewhat stout, striate. Petals and disc 
usually black. Fruit 4-4 inch, oblong redges subulate furrows 3 vittate. 


Habitat: West Himalaya to Darjeeling to Sikkim, altitude 8,000 to 13,000 
feet (2,700 to 4,000 m.), common temperate to sub-alpine species. 


Another common species B. tenue Don., with erect stem 1-3 feet., linear 
oblong sub-obtuse mucronate leaves and broadly oblong yellowish brown fruit 
occur mainly towards the west Himalaya but also met with in Darjeeling 
and Sikkim within a wide range of elevation from 1,000-9,000 feet. 

B. candollii Wall., is also reported from Sikkim. 


Genus—PIMPINELLA Linn. 

Herbs, biennial or perennial. Leaves 1-2-pinnate or 1-2-ternate or decom- 
pound, rarely undivided, toothed. Umbels compound; bracts few or 0; bracteoles 
usually linear, sometimes 0. Flowers hermaphrodite or polygamomonoecious. 
Calyx-teeth 0 or small, lanceolate. Petals usually emarginate, ovate acute or 
lanceolate caudate. Fruit laterally compressed, usually constricted at ths 
commissure, ovate or ovate-oblong or narrow-oblong; carpels terete or sub- 
pentagonal, often dorsally compressed, plane on the inner face; ridges slender, 
obscure or prominent; furrows 2-3-vittate (in P. caespitosa l-vittate); Car- 
pophore entire 2-fid or 2-partite. Seed terete, $-terete or dorsally subcompressed, 
Inner face plane or nearly go. 
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PIMPINELLA ACHILLEIFOLIA C. B. Clarke. 

Stem 3-4 feet, erect, corymbose upwards, with long peduncles. Low. 
cauline leaves 3-4 pinnate, ultimate segments linear lanceolate iene 
pinnae }-} inch, often 3-furcate, somewhat rigid, upper leaves redid. 
sometimes almost to the inflated sheaths. Bracts 1-5, 4-2 in linear; biudtcoles 
4-6, 3 inch, linear; rays 6-10, 4-24 inches; pedicels 8-20, 1/12-1 inch. Fruit 
1/10 inch, elliptic, oblong, glabrous, laterally compressed, Ses distinct 
furrows 2-3-vittate; disc conical, prominent. : 


ei abitat: Temperate and subalpine Himalaya, from Kumaon, Nainital 
altitude 8,500 feet to Darjeeling and Sikkim, Jongri, 13,000 feet (4,400 m.), 


PIMPINELLA WALLICHII, C. B. Clarke. 

Glabrous. Stem 2-4 feet, erect, branched. Leaves caullne 2-3 pinnate large, 
ovate, pinnae and pinnules opposite, all similarly cut, ultimate segments 
1/10—} inch, narrowls lanceolate, often 3-fid, not setulose. Bracts 0; rays 
6-12, 3 inch, rigid; bracteoles 1-2, less than } inch, linear, or 0; pedicels 8-12, 
hardly } inch, Fruit 1/12 inch, laterally subcompressed; disc inconspicuous; 
ridges prominent; carpophore slender, 2-partite; carpels dorsally compressed, 
subpentagonal, plane on the inner face; vittae externally somewhat conspicuous, 
usually 3 in. each furrow and ¢ on the commissure. 


Habitat: Nepal to Darjeeling and Sikkim, altitude 4,000 to 6,000 feet (1,400 
to 2,000 m.), frequent. 


PIMPINELLA SIKKIMENSIS, C. B. Clarke. 

Glabrous or sparsely setulose. Stem 2-4 feet, corymbose. Leaves cauline 2- 
sub-3 pinnate, large, ovate; pinnae and pinnules (} inch) opposite. ultimate 
segments oblong bristle-serrate. Bracts O or 1-2, scarcely } inch, linear; 
rays 6-14, 1-3 inches, stout, angular, divaricate; bracteoles few, scarcely } inch, 
linear; pedicels very many, but only 6-12 fruiting, }—3 inch, Calyx-teeth lanceo- 
late. Petals emarginate, greenish-white; disc prominent; styles very short. Fruit 
1 inch elliptic longer than broad slightly narrowed upwards; ridges not 
prominent; carpophore stout, undivided; carpels much dorsally compressed, 
inner face concave; vittae usually solitary in the two dorsal furrows, and in 


pairs in the lateral ones. 


Habitat: Darjeeling and Sikkim, common in damp forests, altitude 4,000 
to 7,500 fect (1,000 to 2,600 m.). 
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PIMPINELLA BELLA C. B. Clarke. 


Glabrous. Rootstock long, fusiform. Stem 1-3 feet, corymbose upwards. 
Leaves large, bipinnate, secondary pinnae pinnatifid ultimate segments oblong, 
entire mucronate, ovate, pinnae and pinnules opposite, often white beneath. Bracts 
0,or 1 linear, 1 inch; rays 10-15, 1-2 inches, angular, stout; bracteoles 2-5, } inch, 
linear; pedicels 8-16, }—1 inch, Calyx-margin obsolete. Petals ovate-lanceolate, 
plane. Dise large, conical. Carpophore 2-partite. Fruit } inch, carpels éerete, 
subpentagonal, inner face hardly grooved, ridges slender, furrows 2-3-vittate. 


Habitat: Darjeeling and Sikkim, altitude 10,000 to 12,000 feet (3,000 
to 4,000m.) on the watershed between Sikkim and Nepal. 


PIMPINELLA HOOKERI C. B. Clarke. 


Glabrous. Root tuberous. Stem 1-2 feet, slender, sparingly leafy, remotely 
corymbose or subvirgate. Lower leaves cut and whitened beneath, segments 1-2 
inches; upper much reduced with very narrow segments. Umbels subracemose 
upwards, rays few and slender; bracts and bracteoles 9, or inconspicuous; pedicels 
4-6, 1-2 inch, slender. Petals very small, often elongate with a whip-like tail 
much exceeding their own length but this does not appear uniformly present, 
some petals on the same plants being emarginate with a short inflexed point. 
Fruit 4—1/12 inch globose, narrowed at the apex, laterally subcompressed, 
yellow-brown; ridges obscure; furrows 2-3 -vittate; disc evanescent; carpophore 
slender, 2-partite. 


Habitat: Darjeeling to Sikkim, Northern valleys, Samdong and Lachen, 
altitude 8-11,000 feet, (2,700 to 3,700 m.). 

An allied species P. tenera Benth, appears to be a smaller variety of 
P. hookeri reported from Sikkim, altitude 8-15,000 feet. Another allied species 
is P. acronemaefolia C.B. Clarke is occasionally met with in Chola range, Lachung 
in Sikkim and Singalelah range, Darjeeling Nepal border between 10,000 to 
11,000 feet. 


PIMPINELLA DIVERSIFOLIA Dc. 


Villous, subtomentose, or scarcely pubescent. Stem 2-5 feet, corymbose up- 
wards. Radical and lower cauline leaves often round-ovate; cauline often with 3-5- 
leaflets, or twice 3-partite or sub-2-pinnate; segments of the uppermost narrower, 
occasionally almost linear; leaflets usually 1-3 by 3-1 inch, ovate or cordate 
lanceolate serrate, sometimes laciniate or subpinnatifid, pubescent. Bracts 0, or 
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1-2, 1.1 inch, linear; rays 6-16, 3-14 inches, sometimes villous, never quite 
glabrous ; bracteoles 8-3, 4 inch, or 0; pedicels 8-16, 4-3 inch, all fruiting, Petals 
emarginate, white greenish or lurid. Fruit 1/12-1/10 inch, ovate narrowed 
upwards, laterally compressed, ridges never prominent sometimes quite obscure 
huspidulous or finally nearly glabrous, furrows 2-3-vittate; disc not prominent, 
carpels }-terete, scarcely sub-pentagonal, dorsally subcompressed, inner fis 
plane. A common and variable plant; the north-west Himalayan specimens 
frequently have the peduncles rays and fruits very villous and the leaves 
glabrous above. The Khasian have deeply cordate leaflets and_papillose. 
rugose fruit, 


Habitat: Throughout the West Himalaya and the East Himalaya, Darjeeling 
and Sikkim hills altitude 4,000 to 10,000 feet (1,000 to 3,400m.), very 
common. Extending to the Khasia Mountains altitude 3,000 to 6,000 feet, 
common. 


Chaerophyllum villosum Wall. with lower portion of the stem covered with 
long deflexed white hairs and with 2-3 pinnate finely divided upper leaves are 
occasionally met with between 5,000 and 12,000 feet in Sikkim. 


Genus—OENANTHE Linn. 


Herbs, growing in wet places; root fibrous creeping or gtoloniferous (in 
Indian species). Leaves 1-3-pinnate, ultimate segments large or linear or minute, 
rarely reduced almost to sheaths, Umbels compound; bracts 0-1 (in Indian 
species); bracteoles several linear. Flowers white, often polygamous, males 
sometimes radiant. Calyx-teeth small acute Petals emarginate. Fruit glab- 
brous, ellipsoid, longer than broad, or globose, nearly terete, commissure broad; 
carpels }-terete, dorsally compressed, inner face plane; lateral primary ridges 
large, triangular, corky; dorsal and intermediate primary ridges much smaller, 
scmetimes obsolete, or all subequal; furrows 1-vittate; carpophore 0; disc usually 
not prominent. Seed terete or dorsally compressed, inner face plane, 


OENANTHE THOMSONI C. B. Clarke. 


Glabrous, 2-3 feet, weak, diffuse, branched. Leaves 6 inches, ovate, sometimes 
3-5-pinnate ultimate segments, scarce } in linear. Rays 4-8, 4-1} inches, 
bracteoles not prominent. Carpels 1/12 by inch dorsally compressed, Seed 
dorsally compressed. 
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Habitat: Darjeeling and Sikkim to Bhutan, altitude 5,000 to 8,000 feet (1,700 
to 2,700m.), frequent, extending to the Khasia Mountains, Assam, altitude 
4,500 to 6,000 feet, frequent. 


Genus—SELINUM Linn. 


Perennial, branched herbs. Leaves pinnately compound, Umbels compound; 
rays numerous; bracts many, linear or pinnatifid, or few, small, or 0; bracteoles 
numerous, linear, serrate or pinnatifid, sometimes few small. Calyx-teeth obso- 
lete, or lanceolate or linear. Petals obovate, emarginate, white or yellowish- 
green. Fruit ovoid or subquadrate, commissure broad, more or less dorsally 
compressed or complanate; lateral primary ridges winged, corky or papery, 
dorsal and intermediate ridges approximate, equal or unequal, as wide as the 
lateral or not, sometimes excurrent, not winged; dorsal furrows 1-vittate (or 
rarely 1 large deep-seated 2 small lateral superficial) or 0, lateral furrows 1-4 
vittate; carpophore slender, 2-partite; style-bases not prominent in fruit. Seed 
subterete, or more or less dorsally compressed, inner face plane or slightly 
concave, not grooved. 


SELINUM TENUIFOLIUM Wall. 


Stem 2-6 feet, Lower leaves often 1 foot, in outline ovate, usually 3-pinnate, 
tertiary pinnae 1-2-pinnatifid, ultimate pinnae } inches broad elliptic pinnatifid 
deeply into narrow lanceolate acute segments glabrous or pubescent; upper leaves 
reduced, sheath often as long as the petiole. Bracts 4-8, 31} inches, linear, often 
toothed or slightly lobed, rarely pinnate, rays generally villous; bracteoles 5-12, 
often longer than the umbellule, white-margined, often lobed rarely pinnate or 2- 
pinnatifid. Calyx. teeth linear; carpels slightly elliptic, longer than broad; dorsally 
compressed, subcomplanate, 3 dorsal ridges approximate, often hardly elevated; 
commissural vittae 4-6, distant from the medial line. Seed 4-6 times as broad as 
thick, complanate, inner face plane or subconvex. 


Habitat: From West Himalaya to Darjeeling and Sikkim to Bhutan, altitude 
6,000 to 13,000 feet (2,000 to 4,000 m.), very common. 


Another allied species S. papyraceum C. B. Clarke with tertiary pinnae 
ovate serrate or half pinnatifid into lenceolate segments ; fruit with lateral 
papery wings may be considered as a variety S. tenuifotium, Reported from 
Sikkim between 8000 and 12,000 feet. 


389 


Cortia hookeri C. B. Clarke, is a typical higher Alpine stemle ies wi 
its characteristic fruit packed in dense masses over es crown, oid few ee 
umbel rays often added, leaves with linear ultimate segments, occur at 13— 
18,000 feet, Donkiah (North Sikkim), and J ongri, Yakla and Phalut (Darjeelin 
Nepal border). ° 


Genus—PLEUROSPERMUM Hoffm. 


Perennial or biennial herbs, glabrous or nearly so. Leaves 1-4 pinnate, ulti- 
mate pinnae ovate, pinnatifid or multifid, setaceous. Umbels compound, rays 
many; bracts many, or few, often pinnatifid or compound, frequently white- 
margined; bracteoles many, broad, more or less white-margined, entire toothed 
or pinnatifid. Calyx-teeth small, or 0. Petals obovate, emarginate, white or 
dark purple. Fruit elliptic or oblong, terete or dorsally sub-compressed; 
epicarp often lax; commissure broad; primary ridges winged, lateral narrower 
broader than the others; furrows 1-vittate, or the lateral 2-vittate, or vittae 
many; carpophore 2-partite. Seed dorsally compressed, 2-3 times as broad 
as thick, inner face grooved concave or nearly plane. 


PLEUROSPERMUM SIKKIMENSE C. B. Clarke. 


Stem 2-24 inches, thick, hollow. Leaves 4-8 inches, pinnate, pinnae } inches 
toothed or pinnatifid, oblong pinnae often distant, never finely cut. Bracts 1-1} 
inches, usually pinnatifid at the apex; bracteoles obovate toothed or sub- 
pinnatifid at the apex, rays 1-5 inches; pedicels very many, short; umbellules 
capitate and embraced by the bracteoles. calyx-teeth small; disc depressed; Fruit 
1 inches narrow-oblong, rather broader upwards, equally 4-ridged, hardly 
winged ; epicarp dull brown, somewhat corky; furrows 1-vittate. Seed concave 
or slightly grooved on the inner face. 


Habitat Darjeeling and Sikkim, altitude 13,000 to 16,000 feet (4,000 to 
5,500 m.). A Typical Alpine species mainly confined to Sikkim. 


P. dentatum Benth., reported from Sikkim (9000-13000 feet) is more allied 
to the West Himalayan species—P. angelicoides Benth. 


PLEUROSPERMUM APIOLENS, ¢. B. Clarke. 


Stem 3-18 inches. Leaves 4-8 inches, pinnate pinnae 4-14 inches, ovate often 
pinnatifid with 3-5-7 lobes oblong, mucronate-serrate. Bracts 4-5, 9-1} inches, 
obovate-lanceolate, toothed, sometimes slightly pinnatifid. rarely subentire, rays 
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8-16, 1-2 inches; pedicels many, scarcely }i nch in fruit, much shorter than the 
bracteoles. Carpels dorsally compressed; fruit }-4 inches, elliptovd, sub-quadrate 
epicarp loose but not of open tissue; ridges narrowly winged, subequal; furrows 
L-vittate. Seed twice as broad as thick, inner face exactly plane. Smell of celery. 


Habitat . Interior valleys of Darjeeling and Sikkim hills, altitude 11,000 ta 
14,000 feet (3,500 to 4,500m.). 


PLEUROSPERMUM HOOKERI C. B. Clarke. 


Stem 8-20 inches. Leaves 6-12 inches, 2-3 pinnate, ultimate pinnae }-1 
inches, ovate or oblong toothed or pinnatifid ovate, mucronate-serrate. Bracts 4-7, 
1-14 inches lanceolate, often toothed or pinnatifid at the apex; bracteoles 6-10, 
obovate-lanceolate sub-entire white margined rays 4-8, 1-3 inches; pedicels very 
many, 1-} inch, shorter than the bracteoles. Petals persistent. Fruit 3 inch, 
ellipsoid; epicarp loose but not of open tissue; ridges thin, narrowly winged, 
lateral a little broadest. Seed plane on the inner face or nearly so. 


Habitat ; Darjeeling and Sikkim, altitude 10,000 to 16,000 feet (3,400 to 
5,400m.); West Tibet, altitude 14,000 to 16,000 feet (4,600 to 5,500m.), 


Genus—HERACLEUM Linn. 


Herbs, biennial or perennial, never quite glabrous. Leaves 1-2-3-pinnate, 
segments never minute nor filiform. Umbels compound, ray susually many; 
bracts few simple, or O, rarely many foliaceous; bracteoles many, rarely 
divided. Flowers polygamous, often radiant, white or yellowish. Calyx-teeth 
obsolete, rarely small linear-lanceolate. Petals obovate, emerginate or 2-fid. 
Ovary hairy or pubescent. Fruit orbicular obovate or elliptic, much dorsally 
compressed; dorsal and intermediate ridges small or O, lateral usually winged 
or rarely acute; vittae usually solitary in each valley, as long as the carpel or 
abbreviated and dilated below; carpophore 2-partite. Seed much dorsally 
compressed, planoconvex. 


HERACLEUM WALLICHIIL Dc. 


Stem 3-4 feet, white hirsute beneath the nodes. Leaves serrate, pilose above 
and on the nerves beneath, upper leaves 3 partile or pinnate. Bracts 1-} inch, 
2 or absent deciduous; linear; rays 6-8, 1-21 inches, glabrous; bracteoles 0-5, } 
inch, linear, pedicels 8-16, 4-3 inch. Fruit 4 by } inch, obovated glabrous, brown, 
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dorsal and untermediate ridges not prominent, wing broad having a narro 
median vitta; vittae about half as long as the fruit subclavate below. 8 


Habitat: From Nepal to Darjeeling and Sikkim on Singaleleh i 
up to 10,000 feet (3,400m.). eee 


Three other sub-alpine and alpine species (1) H. nubigenum OC. B. Clarke 
with 3 partite or pinnate upper leaves and brown fruit wing interrupted is 
met with in Chola pass and Yakla pass, Sikkim at 10,000-14,000 ft. 


(2) H sublineare C. B. Clarke with linear bipinnate ovate leaves, white 
flowers and a brown fruit but broad continuous wing, occur occasionally in 
Sikkim at 10,000-13,000 ft. 


(3) H. obtusifoteum Wall., with upper leaves 3 fid or 3 partite, lower 3-5 
partite, reported from Lacnen, Sikkim, 12,000 ft. 


Family—ARALIACEAE, 


Trees or shrubs, very rarely herbs, sometimes scandent or scandent when 
young and finally self-supporting, not rarely pickly. Leaves alternate, the 
uppermost rarely sub-opposite, long-petioled, large, simple or compound; 
stipules adnate to the petiole, sometimes inconspicuous or Q. Flowers regular, 
small, sometimes polygamous, in umbels racemes or panicled heads; bracts 
and bracteoles small or conspicuous; pedicels continuous with the base of the 
calyx or there jointed. Calyx-tube adnate to the ovary; limb truncate, obsolete 
or with small teeth. Petals 5 rarely 6-7 or many, valvate or sub-imbrecate, 
expanding or deciduous in a cap. Stamens as many as and alternate with the 
petals (very many in J'upidanthus), inserted round an epigynous disc. Ovary 
inferior, 2-celled, or cells as many as the stamens (in Arthrophyllum 1-celled); 
styles as many as the cells distinct or united; ovules solitary and pendulous 
in each cell. Fruit coriaceous or drupaceous usually small, one or more cell 
sometimes suppressed. Seed pendulous, albumen uniform or ruminated; embryo 
minute, radicle next the hilum. 


Genus—ARALIA Linn. 


Herbs shrubs or small trees, glabrous hairy or prickly. Leaves alternate or 
whorled, digitate pinnate or compound-pinnate; leaflets serrate or nearly 
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entire; stipules not prominent. Umbels solitary or in racemes or panicles rarely 
in compound umbels; pedicels jointed close under the flower or not. Flowers 
often polygamo-monoecious. Calyx margin truncate or 5-toothed. Petals 5, 
ovate, imbricate in bud. Stamens 5. Ovary 2-5-celled; styles 2-5, free or 
shortly, connate at base (at least in the seed-producing flowers). Fruit 4-5.celled 
4.5-angular, or subglobose 2-3 celled. Albumen uniform. 


ARALIA PSEUDO-GINSENG Benth. 

Rootstock horizontal, tuberous or tuberiferous. Stem 6-15 inches, erect, smooth, 
terminated by a whorl of leaves; the scale at its base deciduous or persistent. 
Leaflets 5 rarely 3, 2-6 by 3-14 inches, lanceolate with scattered bristles espectally 
on the upper surface, acuminate often caudate, rounded or tapering at the base, 
closely serrate or deeply doubly serrate, glabrous except the scattered bristles; 
petiole 1-6 inches, glabrous; petiolules 0-1 inch peduncles shorter or longer than 
the leaves, glabrous or nearly so, solitary or 2-4, simple or with 2-5 umbellate 
heads; pedicels 1-1 inch, pubescent or puberulous; bracteoles } inch, narrow 
lanceolate-linear. Flowers polygamo-monoecious; styles in the male flowers 
sometimes united nearly to their summit. Fruit red, or half-black half-red. The 
root of Aralia (Panax) Ginseng Benth. yields the well-known much valued 
chinese medicine ginseng. The true Ginseng (Panax ginseng C. A. May.) is 
either the same species as A. pseudo-ginseng, or its variety with broader, more 
obovate and less bristly leaves. 


Habitat; From Nepal to Darjeeling and Sikkim to Bhutan, altitude 6,000 
to 12,000 feet (2,000 to 4,000 m.), frequent, extending to the Khasia Moun- 
tains, altitude 5,000 feet. 


ARALIA BIPINNATIFIDA C. B. Clarke. 

Generally resembles, A. Pscudo-ginseng, and perhaps not distinct. Leaflets 
petioluled or sessile, pinnatifid the lobes serrate or bipinnatifid pilose above 
lanceolate acuminate or caudate. Rootstock horizontal, quite like that of some 
oe of A. pseudo-ginseng, and doubtless like it, produces tubers not 
rarely, 


The slight variations observed frequently may be due to micro-ecological 
conditions. But sometimes such variations are very distinct. Hence it may be 
considered also as a form or utmost a variety of A. pseudo-ginseng. 


Habitat. Darjeeling and Sikkim Himalaya, altitude 8,500 to 11,500 feet 
(2,700 to 3,800 m.). 
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ARALIA CISSIFOLIA Griff. 


A shrub 10 feet or erect small tree, branches with short strong deflexed prickles 
which are sometimes clustered at the nodes. Leaflets 2-3 inches, 5-rarely 3 
lanceolate narrowed at reach end, acuminate pilose above. Petioles 5 inches 
glabrous or pubescent, often with scattered prickles, or a tuft of fulvous han 
or spines often at the apex of the petiole; stipules large, ovate, often deciduous; 
petiolule 0-3 inch. Peduncles 2-5 inches, solitary, pubescent upwards, carrying 
each one many-flowered simple umbel; bracteoles among the pedicels few, linear, 
small. Fruit 5-4 ridged on the back glabrous. . 


Habitat: Darjeeling to Sikkim, temperate Himalaya; reaching up to Bhutan 
(2,500 to 3,000m.). 


ARALIA CACHEMIRICA Dene. 


A lax unarmed shrub, 5-10 feet. Leaves 1-3-pinnate, ultimate pinna with 5-9 
leaflets, petiolules 0-} inch; leaflets 34 by 14 inches, elliptic, shortly acuminate 
often cordate at base, usually simply regularly serrate, pilose above, glabrous or 
hispid on the nerves beneath, no leaflets at the points of devision of the leaf- 
rachis. Umbels in elongate panicles a foot long, but many smaller panicles occur; 
bracts 4 inch, few, lanceolate, or sometimes leaf-like 14 inches; panicle-branches 
and pedicels pubescent. 


Habitat: From temperate Himalaya, from Darjeeling and Sikkim to Bhutan 
Sikkim, altitude 7,000 to 9,000 feet (2,500 to 3,000m.); frequent. 


A. foliolosa Seem, a very prickly large shrub and its variety Var. Sikkimansis 
with needle like spines is found in Darjeeling and Sikkim at 2,000 to 5,000 
feet. Another shurb A armata Seem prickly but upper part glabrous is also 
common in Darjeeling and Sikkim at 2,000 to 600 feet. 


Genus—PENTAPANAX Seem. 


Trees or large scandent shrubs. Leaves simply pinnate with 5-9 leaflets, 
or digitate with 3-5 leaflets, glabrous; leaflets entire crenate or serrate. Flowers 
hermaphrodite or polygamous, in compound racemes or umbelled, pedicels 
jointed close under the flowers. Calyx-teeth 5. Petals 5, imbricated in bud. 
Stamens 5. Ovary 5-(or 4-) celled; styles 5-4, combined to the summit or free 
for more than half their length. Fruit 5-4-celled and angled. Albumen uniform. 
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PENTAPANAX RACEMOSUM Seem. 


A tree or a large climber. Leaves imparipinnate; leaflets 4-9 by 23-53 inches, 
usually 5-7, elliptic, acuminate, often rounded or cordate at the base, sinuate- 
denticulate; petiolules often }3-} inch. Panicles uniserual clongate oblong with 
raceme diverging from the rachis divericably to its summit, glabrous or villous, 
often 1 foot by 4-6 inches, 3-9 clustered at the ends of the branchlets; branches 2-35 
inches, racemed, racemes characteristic flowering from their bases; pedicels 0-§ 
inch, with a minute linear bract at their bases. Styles in the male flowers combined 
to the base. Fruit (not ripe) small, subglobose; probably less angular and elongate 
than that of P. leschenaultii; disc not elongate-conical. 


Habitat: Darjeeling and Sikkim, altitude 6,000 to 8,000 fect, (2,000 to 2,700m.). 


PENTAPANAX LESCHENAULTII Seem. 


A tree 30-50 feet, or scandent shrub, generally epiphytic. Leaflets 34 by 2% 
inches, 3 or 5 elliptic acuminate brite serrate, base rounded or cordate; petiolules 
often }-3/8 inch. Panicles 3-6 inches, with 3-6 heads; pedicels 4-3/4 inch, 
glabrous or puberulo-pubescent. Styles combined nearly to their summits. Fruit 
1/8 inch long and broad sub-campanulate; disc not elongate conical; ribs not 
prominent. 


Habitat: Darjeeling and Sikkim, altitude 6,000 to 10,000 feet; (2,000 to 3,400m.). 


Genus—HELWINGIA Willd. 


Glabrous under-shrubs. Leaves petioled, simple, lanceolate or ovate-lan- 
ceolate, bristle-serrate; stipules a tuft of linear bristles seen only at the base 
of the young petioles. Umbels unisexual, simple, very small sessile about the 
middle of the back of the leaf, or on phyllodes; females 1-4-flowered; males 
with more flowers; bracts 0, pedicels not jointed under the flower. Calyx-margin 
obsolete. Petals 3-5, valvate. Stamens 3-5. Ovary 3-4-celled; styles 3-4, combined 
at base, rising from a conical disc. Fruit ovoid or ellipsoid, usually 2-3-celled; 
carpels rounded on the back. Sced compressed; albumen uniform. 


HELWINGIA HIMALAICA dk, f. and T. 


Stem woody, branched. Leaves 3 by 1 inch, tapering at both ends; petiole 
14 mech. Phyllodes when present spathulate-oblong, sessile, 1} inches, entire below 
bristle-serrate near the apex, midrib strong, the wing membranous imperfectly 
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herbaceous. Flowers 1/20 inch diameter, greenish. Fruit 1-3 on the leaf; pedicels 


hardly 1/8 inch. Seeds narrowly-oblong, compressed, more than twice as long as 
broad. 


Habitat: Darjeeling to Sikkim, altitude 7,000 to 9,000 feet (2,400 to 3,000m.), 
frequent, extending to the Khasia Mountains, Assam, altitude 5,000 to 6,500 feet, 


Genus—HEPTAPLEURUM Gaertn. 


Large shrubs or trees, glabrous or tomentose, without prickles. Leaves 
digitate rarely compound-digitate or 1-3-foliolate; leaflets coriaceous, entire 
or remotely toothed or lobed, never closely serrate nor ciliate, those near the 
panicle usually entire; stipules often connate within the petiole and prominent. 
Umbels (rarely capitate) panicled or in compound racemes; bracts woolly, 
deciduous or persistent; pedicels not jointed under the flower; bracteoles few 
or 0, or rarely densely tufted. Calyx-margin toothed or truncate. Petals 5-6 or 
many, valvate. Stamens as many as the petals. Ovary cells as many as the petals, 
disc small or large; styles small, separate or combined in a short conical narrow 
cylindric column. Fruit subg'obose, 5-6-angled. Seeds compressed; albumen 
uniform. 


HEPTAPLEURUM IMPRESSUM C. B. Clarke. 


A tree, 60 feet tall. Leaflets often 10 by 2} inches, rugose above from the im- 
pressed nerves, lanceolate or oblanceolate, acuminate; nearly entire nerves impressed 
above stellately woolly beneath; petiolules rarely more than 1 inch; leaflets from 
young trees often distantly lobed or serrate. Panicle 12-15 inches, stellate-tomentose; 
bracts very shortly ovate, somewhat persistent; pedicels 4-3? inch. Petals paringly 
stellate-woolly. 


Habitat: Darjeeling and Sikkim, temperate Himalaya to Bhutan, altitude 
6,000 to 11,000 feet (2,000 to 3,700m.); common. 


Trevesiapalmata Vis., a small 10-15ft., tall tree with leaves large palmate ot 
digitate lobes serrate or again lobed, petiolules connected at base by a serrate 
or lobed wing., Panicles 18 in. long straggling with red brown tomentum. It is 
commonly met with in Darjeeling and Sikkim lower and middle hill-forests 
between 2,000 and 5,000ft. 
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Genus—BRASSAIOPSIS Dene. and Planch. 


Large shrubs or trees, glabrous or tomentose, armed or not. Leaves digitate 
or palmate or angled; stipules connate within the petiole, not prominent. Umbels 
in large compound panicles, young parts at least stellately tomentose; bracts 
not large, often persistent; pedice!s rising from a dense cluster 0” persistent 
bracteoles, not jointed under the flower; flowers often polygamous. Calyx 5r 
toothed. Petals 5, valvate, Stamens 5. Ovary 2-celled; styles 2, united, long o 
short. Fruit broadly globose or turbinate, 2 or by abortion 1-seeded. Seed not 
compressed; albumen ruminated. 


BRASSAIOPSIS HAINLA Seem. 


A small tree 10 to 30 feet high, the ends of the branches prickly, young parts 
stellately tomentose. Leaves 4-9 inches, diameter, palmate divided less than half- 
way down into triangular cuspidate segments truncate or cordate at the base, 
subspinose-toothed, finally glabrous above and nearly so beneath the hispidulous 
or stellate hairs distantly scattered. Bracts to the panicle-branches ovate, short, 
densely stellate-tomentose, persistent. Buds densely stellate-tomentose. Pedicels 
$3 inch, rising from a dense cluster of bracteoles, } inch oblong and very 
tomentose. Style } inch on the fruit. Fruit } by } inch, globose, subdidymous. 


Habitat: Darjeeling and Sikkim, temperate Himalaya to Bhutan, altitude 
3,000 to 6,000 feet, (1,000 to 2,000 m.). 


BRASSAIOPSIS PALMATA Kurz. 


Closely resembles B. Hainla; sparingly prickly. Leaves cordate, divided 
less than half way down into oblong acute segments, deeply 5-7 lobed. Pedicels 
springing from a dense cluster of bracteoles 1 inch, oblong and very tomentose. 
Fruit often l-seeded, when 2-seeded it is 2 by 3 inch, turbinate-ellipsoid. 
Style on the fruit 4 inch or rather more. 


Habitat: Darjeeling and Sikkim Terai forest at 0-1,5000 feet (0 to 500m.), 


BRASSAIOPSIS HISPIDA Seem. 
A small prickly tree 10 to 20 feet high, yellowish when dried; prickles 
numerous and often whorled, lanceolate, compressed, deflexed. Leaves 1 foot 


diameter, deeply palmate spinosely serrate, segments —_ oblong- 
lanceolate narrower towards the base, divided up to 3 quarters, coriaceous, 
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lower surface glabrous or sparingly hispidulous; stipules united within the 
petiole with two free linear points. Panicle very large; bracts to the branches 
8 inch, lanceolate, tomentose, persistent; pedicels very many, rising amid numerous 
bracteoles }$-! inch lanceolate closely tomentose. Young calyx-tube closely 
densely stellate-tomentose. Petals glabrous, appear yellow. Style after the petals 
have fallen scarcely 4, inch. 


Habitat: Darjeeling and Sikkim hills, altitude 6,000 to 7,000 feet (2,000 to 
2,400m.), 


BRASSAIOPSIS MITIS C. B. Clarke. 


An erect small tree, 10 to 20 feet high with prickly branches, the panicle 
and petioles usually without prickles. Leaves very large, 1 foot diameter 
and more deeply palmate 9-13 fid, segments oblong-lanceolate, narrowed 
towards the base, membranous, adult beneath softly serrate, hairy and not 
shining; stipules large, lanceolate-subulate, nearly distinct. Panicle very large, 
often with dense bundles of bristles on the rachis and at the top of the petiole; 
bracts on the branches § inch, lanceolate, caducous; pedicels very many, 
arising amid numerous lanceolate closely-tomentose bracteoles }-} inch Young 
calyx-tube more or less stellate-tomentose. Petals glabrous. Style after the 
petals have fallen } inch; the disc large, subhemispheric. The branches are 
often lopped for fodder of cattle. 


Habitat: Darjeeling and Sikkim hills, altitude 4,000 to 8,000 feet (1,500 to 
3,700m.), very common all around Darjeeling. 


BRASSAIOPSIS HOOKERI C. B. Clarke. 


A small prickly tree. Leaves with woolly tomentum, leaflets attaining 18 by 
8 inches, oblong narrowed at each end, serrate, when mature more or less woolly 
beneath, somewhat leathery, nerves above subimpressed; petiolules }-2 inches. 
Panicle 2 feet, the branches more than a foot with broad oblong persistent bracts 
at their base, the young parts densely white stellate-woolly; pedicels }-} inch, 
stout, rising from numerous persistent bracteoles } inch, calyx-tube campanulate 
or obconic; dise prominently rayed, not greatly elevated; style } inch. 


Habitat: Darjeeling and Sikkim, altitude 2,000 to 7,000 feet (600 to 2,500m.); 
Yoksun, extending to the Khasia Mountains, altitude 4,000 feet, Assam. 
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BRASSAIOPSIS SPECIOSA Dene. and Planch. 


This is small tree rising up to 6,000 feet, (2,000m.) in the foot hills of 
Darjeeling Sikkim. Leaves compound. Leaflets-4-8 by } inch. lanceolate or 


elliptic rather common. 


Macropanax oreophilum Miq.—a 30 feet tall tree is occasionally met with 
from 500-7,000 feet. It is easily distinguished by its usually denteculate serrate or 
crenulate leaflets, stellately rusty tomentose spreading panicle. 


Genus—HEDERA Linn. 

Shrubs, climbing extensively, or small trees. Leaves simple, lobed or pinnate, 
glabrous; stipules O. Flowers polygamous; umbels panicled; bracts very small, 
pedicels not or very obscurely jointed under the flowers. Calyx-margin 5-toothed 
or sub-entire. Petals 5, valvate. Stamens 5. Ovary 5-celled; styles connate into 
a column. Fruit globose, almost berried. Seeds ovoid; albumen ruminated. 
One in all temperate regions of the Old World; the other Australian. 


HEDERA HELIX Linn. 

Stem glabrous climbing adhesively by means of numerous extra-exillary 
rootlets. Leaves 3-4 inches, simple varying from linear-lanceolate to cordate-ovate 
entire or variously lobed palmate or subpinnatifid; petiole 3-2 inches. Panicle 
often depressed, subcorymbose, or hed ovate, never large compound; bracts 
scarcely } inch, triangular, Pedicels 4-3 inch, stellately hairy; bracteoles minute 
or O. Fruit black, more rarely yellow or red. There is norecord of red fruit from 
India; yellow fruit is common. This pretty climber in Indian gardens the 
well-known ‘“jvy’’ climbs over the walls of building or fences, often cultivated 
as a decorative wall climber, in Darjeeling, Kurseong, Kalimpong and Sikkim, 
grown in the Lloyd Botanic Garden, Darjeeling. 


Habitat: Throughout the West and the East Himalaya from Darjeeling 
and Sikkim, altitude 6,000 to 10,000 feet (2,000 to 3,500m.), extending to the 
Khasia Mountains, altitude 4,000 to 6,000 feet; pcoasional: 


Genus—GAMBLEA C. B. Clarke. 


A tree. Leaves digitate, 5-3-1-foliolate; stipules within the petiole. Umbels 
panicled, bracts O, pedicels continuous. Flowers polygamous. Calyx-margin 
minute. Petals, 5, valvate. Stamens 5. Ovary 3-5-celled; styles 3-5, combined 
nearly half their length. Fruit globose, 3-5-celled. Seed not compressed; albumen 
lightly ruminated, nearly as in Hedera. 
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GAMBLEA CILIATA, C. B. Clarke. 

A medium sized unarmed tree, 30 feet high. Leaves simple or digitate. 
Leaflets 3 to 5, 6} by 2} inches, oblanceolate or if solitory cordate, harshly 
pilose above acuminate ciliate on the margins and hairs on both surfaces 
harsh in age, or nearly glabrous beneath; petiolules 0-1 inch, densely rusty villose, 
Umbels im small panicles; pedicels 1-3 inch, puberulo- pubescent. Fruit. 3 inch 
diameter, ultimately glabrous. 


Habitat: Darjeeling and Sikkim, altitude 10,000 feet (2,000 to 3,400m.), 
Jongri, common in Tonglu. 


Family—CORNACEAE C. B. Clarke. 


Shrubs or trees. Leaves opposite or alternate, generally petioled, entire or 
occasionally angular lobed or serrate, frequently unequal at the base; stipules 
O. Flowers usually small, regular, hermaphrodite or unisexual, in axillary or 
terminal cymes panicles or heads, Calyx-tube adnate to the ovary; limb trun- 
cate or 4-5-toothed, persistent. Petals 0 or 4-5 (occasionally indefinite), epigy- 
nous, imbricate or valvate. Stamens inserted with the petals and equal to them 
in number, rarely twice or thrice as many. Ovary inferior, 1-4-celled, crowned 
by a usually fleshy sometimes inconspicuous disc; style single short or long, 
stigma capitate or branched; ovule solitary (very seldom 2-3), pendulous from 
the apex of the cell. Fruit generally succulent, 1-4-celled, less often with 2 
pyrenes. Seed oblong, pendulous, albumen copious, fleshy; embryo minute or 
cotyledons flat leafy nearly as wide as the seed. 


Genus—CORNUS Linn. 

Trees and shrubs, glabrous or hairy, hairs often centrally attached. 
Leaves opposite or alternate, petioled, entire. Flowers small, hermaphrodite, 
white or yellow, in branched cymes or in involucrate heads. Calyx-tube 
campanulate or urn-shaped; limb with 4 short or long teeth. Petals 4, 
oblong, valvate. Stamens 4, anthers oblong. Ovary 2- (very rarely 3-)celled; 
style filiform or cylindric, stigma capitate sub-2-lobed; ovule solitary 
pendulous in each cell. Drupe ovoid, 2-celled, 2-seeded; endocarp bony. 
Seeds oblong, compressed, albumen fleshy; cotyledons Icafy. 


CORNUS CAPITATA Wall. 
A smail or medium sized tree, 20 to 80 feet tall, the tender parts 
densely clothed with minute bicuspidate hairs. Leaves 34 by 14 inches, 
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oblong, elliptic, narrowed at both ends, hardly acuminate, closely clothed 
with minute hairs. Heads hemispherical, 3/8-4 inch wide; bracts 1 by 7/8 
inch, cream coloured. Calyces spreading on all sides from the young fruit heads, 
ultimately deciduous, Calyx teeth reflexed. Fruiting heads depressed, 
globose, 1 inch wide, succulent, of numerous coalesced pericarps; endocarp 
about 4 inch, bony, ellipsoid or obovoid, compressed. 


Habitat: From Kulu and Kumaon to Darjeeling and Sikkim to 
Bhutan, altitude 4,000 to 7,000 feet (1,400 to 2,400m.), occasional. 


Genus—AUCUBA Thunb. 


Glabrous branching shrubs. Leaves opposite, petioled, ovate or lanceolate, 
obtusely serrate, leathery, shining, turning black in drying. Flowers small, 
dioecious, in pseudo-axillary panicles, lurid purple; bracts inconspicuous; 
pedicels jointed and 2-bracteolate. Male: Calyx small, 4-toothed; petals 
ovate or lanceolate, valvate; stamens 4; disc quadrangular, fleshy; no 
rudiment of an ovary. Female: Calyx-tube ovoid, limb 4-toothed; petals 
as in the male; no rudiments of stamens; ovary l-celled, disc fleshy; 
style short, thick, stigma capitate; ovule solitary, pendulous. Berry 
ellipsoid, crowned by the calyx-teeth and style. Seed oblong, albumen 
copious; embryo minute, radicle superior near the summit of the seed. 


AUCUBA HIMALAICA Hook. f. 


A stout shrub, 6-20 feet high, branching dichotomously. Leaves 8 by 
1? inches, lanceolate or narrouly lanceolate acuminate, narrowed at the base, 
denticulate or serrate; petiole 3-1 inch. Panicles ? inch diameter, terminal 
on very short lateral pilose branches. Fruit 4 by } inch, smooth, shining, 
variable in colour, orange yellow or scarlet. Yokohama specimens, named A. 
longifolia in Herb. Hook., are identical with the Indian. A. japonica commonly 
planted as hedge plants in Europe differs by having rather broader elliptic 
less acuminate leaves and less hairy yantcles. The increase of material 
renders more probable the suggestion made by Sir, J. Hooker l.c. that 
there is but one and that a very variable species of Aucuba. The author’s 
observations of A. Japonica grown in the Lloyd Botanic Garden, Darjeeling, 
Royal Botanic Garden, Kew and Edinburgh and other gardens in Europe 
including U.S.S.R. led him to consider A. japonica Thunb as a_ horticultural 
variety or a form of A. himalaica. Hk. f., var. japonica T'hunb (Nor. Comb.) 
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Habitat: Darjeeling ana Sikkim, Bhutan, altitude 6,000 to 9,000 feet 
(2,000 to 3,000m.). The leaves are often varigated with white and yellow dots. 


Genus—NYSSA Linn. 


Trees (or shrubs), innovations silky. Leaves alternate, petioled, entire. 
Flowers capitate, on axillary peduncles, polygamo-dioecious, 1 or few 
females and many males in a head, each 3-4-bracteolate, or the males 
irregularly coalescing. Male: Calyx short, cup-shaped 5-7-toothed; petals 
5-7, imbricate, hairy, stamens usually 10 (in the Indian species) around 
a large circular disc; rudiment of the ovary O or small. Female: Calyx. 
tube campanulate; limb 5-toothed; petals O or minute; no rudiments of 
stamens; ovary l-celled; style cylindric, simple or shortly 2-fid; ovule 
solitary, pendulous. Berry oblong or ovoid. Albumen ‘copious; cotyledons 
flat, leafy, nearly as broad as the seed. 


NYSSA SESSILIFLORA, Hook. f. 


A tree, 60 feet tall. Leaves 6-2 inches, oblong acuminate acute at the 
base, punctate on both surfaces adult glabrous beneath, rarely pubescent and 
chiefly on the nerves; petiole 1 inch. Peduncles 1-14 inches, more or less 
pubescent. Flowers sessile. Calyx-teeth rounded, pubescent and ciliate. Ripe fruit 

-} inch, ovoid, narrowed upwards to a point, glabrous, dark reddish. Much 
eaten by monkeys and birds. 


Habitat: Darjeeling and Sikkim, altitude 5,000 to 8,000 feet (1,700 to 
2,700m.), extending to Khasia Mountains, Assam, altitude 5,000 to 7,000 feet. 


Genus—SAMBUCUS Linn. 


Shrubs or small trees. Leaves unequally pinnate, large, often 
stipulate, leaflets serrate or laciniate. Corymbs large, very compound, 
bracteate; flowers small, jointed with the pedicel, very rarely bracteolate. 
Calyx-limb 3-5-toothed. Corolla rotate or campanulate, 3-5-partite. Stamens 
5, attached to the base of the corolla. Ovary 3-5 celled; style short, 
3-5-partite, or stigmas 3-5-sessile, ovules 1 in each cell, pendulous. Drupe 
crowned by the calyx-teeth 3-5-celled. Seeds compressed; embryo long. 


SAMBUCUS JAVANICA Blume. 


A straggling shrub. Leaves 18 inches, of 5-9 oblong-lunceolate, leaflets 
3-8 inches, free, puberulous or nearly glabrous. Corymb usually leafy at 
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the base, often 1 foot diameter, puberulous or almost villous; bracteoles 
minute, ovate. Uppermost flowers usually barren Corolla % inch diameter, 
broadly campanulate, white or pnik. Berry }-§ inch diameter, globose, black. 


Habitat: East Himalaya, Darjeeling and Sikkim hills ascending to 
6,060 feet. (2,000m.), extending to the Khasia Mountains, Assam. 


A temperate species S. sadnata Wall. with decurrent leaflets and red drupes 
is found in Nepal and Darjeeling Border, Singalila range 10,000 feet. 


Genus—VIBURNUM Linn. 


Shrubs or small trees. Leaves opposite, rarely 3-nate; stipules 
inconspicuous (in the Indian species). Flowers in terminal or subterminal 
corymbose or panicled cymes, all fertile in Indian sometimes outer radiant 
and neuter. Calyx-tube turbinate or subcylindric; limb short, 5-toothed, 
persistent. Corolla campanulate rotate or tubular, lobes 5, equal. Stamens 
5, inserted on the corolla-tube. Ovary 1-3-celled; style short, stigma 
sub-3-lobed; ovules 1 in each cell, pendulous. Drupe 1 or sub-2-3-celled, 
l-seeded. Seed oblong, compressed, concave on the ventral face or with the 
margins greatly incurved; albumen fleshy, uniform or ruminated; embryo 
minute. 


VIBURNUM STELLULATUM Wall. 


A large shrub; branches puberulous. Leaves 3 by 1} inches, elleptic- 
lanceolate acuminate toothed stellately pubescent, base obtuse or cuneate, 
parallel-veined; petiole 4 inch. Corymbs terminal, in fruit divaricate, 3-5 
inches diameter, subglobose; bracts 4 inch, linear, membranous, caducous. 
Calyx-tube  stellately hairy lobes minute, ovate. Corolla-lobes 1/16 inch, 
round, pubescent in bud. Style short stigma capitate. Drupe } by 4 inch, 
compressed, broadly oblong, yellow-red; seed grooved on both faces, hardly 
concave ventrally. 


Habitat: Temperate Himalaya, Darjceling and Sikkim hills, altitude 
6,000 to 11,000 feet; (200 to 3,700m.); common. 


VIBURNUM COLEBROOKIANUM Wall. 


A large spreading shrub, 6-15 feet; flowering branches usually pendent 
with large terminal leaves, corymbs from axils below them, Leaves 54 by 2 
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inch, large oblong, crenate-serrate rearly glabrous shortly acuminate, cuneate 
at the base, young and petiole (4-4 inch), stellately pubescent, Corymbs 
wmbelliform, on short axillary branches, stellately hairy dense on a portion of 
the branch bare of leaves; bracts minute, bracteoles O. Calyx-tube glabrous, 
teeth minute. Corolla-l obes + inch round, white. Drupe } by } inch, hardly 
compressed, red; seed obscurely convex dorsally, concave ventrally, hardly 
ground. 


Habitat: Subtropical Himalaya, altitude 1,000 to 5,000 feet (0 to 2,000m.), 
Darjeeling and Sikkim to Bhutan; very common; extending to the Khasia, 
Mountains Assam, altitude 0 to 4,000 feet, frequent. 


VIBURNUM CORDIFOLIUM Wail. 


A large shrub, flowering before leafing. Leaves 44 by 2} inches, elleptic cordate, 
acuminate, sharply serrate stellately, pubescent beneath, nearly glabrous above, 
parallel-veined; petiole 3-1 inch. Corymb terminaly sessile, stellately hairy 
in flower small dense, in fruit 3-5 inches diameter; bracts } inch, linear-oblong, 
woolly, caducous. Calyx-tube soon glabrous. lobes lanceolate, stallately woolly. 
Corolla lobes white with pinkish streaks outside. Anthers small, shortly exserted. 
Berry } by } inch, ittle compressed. Seed dorsally with one shallow furrow, 
ventrally with much inflexed edges; testa full of red glands following the 
ruminations of the albumen. 


Habitat: Temperate Himalaya, Darjeeling and Sikkim altitude 9,000 to 
12,000 feet (3,000 to 4,000m.), from Kumaon to Bhutan, frequent. 


VIBURNUM ERUBESCENS Wall. 


A large bushy shrub, or small tree. Leaves never large, 24-3 by 1} inches, 
oblong acute serrulate from ovate to narrow-oblong, base obtuse, axils of nerves 
ben-ath very hairy, petiole } inch. Corymb usually pendulous, sometimes 3-5 
inches, pubescent, nearly glabrous or sometimes stellately tomentose; bracts 
linear, 3 inch, glabrous, sonictimes } inch and pubescent. Calyx-tecth small, 
oblong, glabrous or pubescent. Corolla-tube } inch; lobes } inch, round 
spreading, white. Stamens inserted at the same height near the summit of : 
tube. Drupe } by } inch, ellipsoid, scarcely compressed, red, crowned by the 
thick short style, 
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Habitat; West and East Himalaya, Darjeeling and Sikkim, altitude 3,000 to 
10,000 feet (1,000 to 3,400m.) from Kumaon to Bhutan, very common in 
Tonglu, Sondakphu in Rhododendron forest. 


Genus—ALBELIA Br. 


Shrubs, branchlets slender. Leaves opposite, sometimes ternate, petioled, 
entire or toothed; stipules O. Flowers axilary and terminal, in small trichoto- 
mous cymes or solitary, 2-4-bracteolate, white or rose. Calyx-tube narrow, 
striate; teeth 5, long, narrow, persistent. Corolla tubular or funnel-shaped, 
nearly regular; lobes 5, short, round. Stamens 4, inserted on the corolla-tube, 
subdidynamous. Ovary 3-celled; style filiform, stigma capitate subexserted; 
ovules in 2 cells several, in the 3rd solitary. Fruit coriaceous, narrowly oblong, 
surmounted by the long calyx-teeth, cells 3, 2 empty, the 3rd 1-seeded. Seed 
subcylindric, testa membranous, albumen fleshy; embryo short, cylindric. 


ABELIA TRIFLORA Br. 

An erect shrub, 3-6 feet. Leaves 2} by 3-1 inch, lanceolate, entire, acute, 
broadest near the cuneate or subobtuse base, reticulate norved beneath, pilose 
especially on the margin or glabrous; petiole 3-4 inch, Cymes sessile, i.e., 
bracts at their base 1 inch leaflike, spining reticulate but intermediate 
between the leaves and bracts, 4/8 flowered. Calyx-teeth }-4 inch, linear, 
striate, ciliate. Corolla-tube }-4 inch, glabrous or pilose without; lobes }-} inch, 
linear, narrowed upwards, glabrous or pilose. 


Habitat: Temperate West and East Himalaya from Kashmir to Kumaon, 
to Darjeeling and Sikkim, altitude 5,000 to 10,000 feet (1700 to 3,400m.), 
frequent. 


LONICERA Linn. 

Shrubs, erect or scandent; buds scally. Leaves opposite, petioled, sessile 
or connate, entire or in L. heterophylla sinuately-lobed. Flowers (in the Indian 
species) in peduncled pairs, often connate by their ovaries, bracteate and us- 
ually 2-bracteolate; peduncles axillary, solitary, or in subterminal panicles 
heads or clusters subtended by floral leaves. Calyx-tube ovoid; limb short, 
5-lobed or 2-lipped; lobes short or long. Stamens 5, inserted on the corolla-tube. 
Ovary 2-3-celled; style slender, stigma capitate; ovules several in each cell 
m double rows on axile placentas. Berry 2-3-celled or sub-1-celled. Seeds few 
nN each cell, ovoid or oblong, albumen fleshy; embryo terete. The plants are 
Popularly known as “hone y-suckle’’ or “wood fine”, 


Genus 
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LONICERA GLABRATA Wall. 

A scandent shrub, branchlets glabrous, or closely pubescent. Leaves 3 by 
1} inches, cordate oblong, acute, coriaceous, nerves glabrous or pilose or villous 
petiole }-} inch. Spikes short, often panicled; floral leaves 1/24-4 inch. 
gradually reduced, sometimes minutely pilose above, the uppermost lanceolate 
sessile; bracteoles ovate, minute. Calyx-tube somewhat glaucous, rarely slightly 
hairy; teeth j; inch, lanceolate. Corolla-tube 4 inch, almost white, sweet scented, 
rarely with a few scattered hairs without, hairy within. Style glabrous, or with 
scattered hairs. Griffith’s specimens from East Bhutan have the leaves very 
villous beneath. 


Habitat: Temperate West and East Himalaya from Nepal to Darjeeling and 
Sikkim to Bhotan, altitude 4,090 to 8,000 feet (1,400 to 2,700m.), Common. 


LONICERA MACRANTHA De. 

A scandent shrub. Leaves 24 by 1 inch, cordate oblong acute, coriaceous, 
glabrescent or pilose on the surface above, villous beneath. Peduncles in sub- 
terminal panicles; upper floral leaves usually linzar-lanceolate. Bracts 4-4 inch, 
linear; bract20l2s very small. Calyx-tub> glaucous glabrous, calyx teeth hairy 
in fruit. Corolle-tube 3-1} inch, hirsute in bud, white fading to yellow. L. 
Japonica L., which is very closely allied, diffors in the less coriaceous leaves, 
usually petioled ovate or spathulate floral leaves, more or less hairy calyx-tube, 
and less hirsute unexpanded pink or reddish corolla. 


Habitat: Temperate West and East Himalaya from Nepal to Darjeeling 
and Sikkim to Bhutan, altitude 6,000 to 10,000 feet (2,000 to 3,400m.) 
frequent. Extending to the Khasia Mountains, Assam, altitude 4,000 to 6,000 
feet. 


LONICERA HISPIDA Pall. 

Branchlets hispid-pilose or glabrescent. Leaves 14 by } inch elleptic-oblong 
subobtuse, base rounded, hairy on both surfaces or glabrescent; petiole 3-8 
inch. Bracts 1-2-3 inch obovate elleptic boat-shaped hardly connate hispid cilrate 
or glabrescent. Corolla-tube 4-4 inch, often hairy; lobes 4-4 inch, rounded, 
pink. Style glabrous or with scattered hairs. Drupes more than } by 1/5 inch, 
ellpsoid, confluent or entirely separate. Exccedingly variable as to hairiness ; 
the branchlets, leaves and bracts are sometimes absolutely glabrous and the 


leaves sub-scabrid beneath. 
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Habitat: Temperate and alpine West and East Himalaya, altitude 
9-13,000 feet (300 to 4,400m), from Kashmir to Kumaon, frequent in Darjeeling 
and Sikkin altitude 13-15,000 feet. 


LONICERA TOMENTELLA Jd. f. and T. 


A shrub, 10-12 feet. Leaves } by }-2/3 inch oblong villous or pubescent 
beneath obtuse at both ends; petiole 1/8 inch tomentose. Bracts 4-1/3 inch 
narrowly oblong, foliaceous; braceoles short connate 1/20-1/16 in., long in 
fruit. Calyx glabrous. Corolla-tube } by 4 inch little spreading white. Style 
glabrous. Berry } by 1/5 inch black, often coalescent in pairs into one spherical 
fruit. Seeds mumerous, small. 


Habitat: Temperate West and East Darjeeling and Sikkim Himalaya, Lachen 
and Lachoong, altitude 8-12,000 feet (2,700 to 4,000m). 


LONICERA ANGUSTIFOLIA Wall. 


A shrub, 6-12 feet; branchlets glabrescent. Leaves 1} by } to } inch lanceolate 
broad, narrowed at both ends, white beneath pubescent or glabrous; petiole 4 
inch, Bracts 4-} linear or linear, or foliaceous; bracteoles connate. calyx-limb 
distinctly 5-teeth. Corolla-tube } by 1/10 inch, glabrous or pubescent, subequal; 
lobes hardly } inch, wihte or rose. Style short, glabrous. Fruit usually of 
two confluent drupes, + inch diameter, globose; calyx-limb often subpersistent. 
Seeds few. 


Habitat: Temperate West and East Himalaya; from Kashmir and Kumaon, 
altitude 6,000 to 12,000 feet, frequent, to Darjeeling and Sikkim; Lachen, 
altitude 10,000 to 12,000 feet (3,700 to 4,000 m.). 


LONICERA OBOVATA Royle. 


A shrub, 6 feet. Leaves % by 4-4 inch, small, obovate oblong subsessile, obtuse, 
base narrowed. Bracts }-4 in., linear ovate or oblong rarely foltaceous; bracteoles 
small or O, distinct or connate, obsolete or cupshaped in fruit. Calyx-limb very 
short, undulate, hardly toothed. Calyx-tubes more or less coalescent even in the 
bud. Corolla-tube 4 by 3 inch, tubular -funnel-shaped, widened upwards, 
base narrowed prominently gibbous or campanulate and subequal, glabrous 
without, hairy within; teeth 4 inch, round, suberect, Yellowish white. Berries 
spherical, } inch diameter, with 2 calyx-scars. 
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Habitat: Temperate West and East Himalaya, from Kashmir to Kumaon 
altitude 8,000 to 13,000 feet (2,700 to 4,000 m.), frequent in Darjeeling aril 
Sikkim, Lachen, altitude 12,000 to 14,000 feet. ° 


LONICERA DECIPIENS JH. f. & T. 


A small erect shrub about 15 feet high; branchlets pubescent. Leaves 2 by 
2? inch, subsessile, oblong lanceolate, acuminate base obtuse, more or less 
pubescent on the midrib and nerves above, beneath glandular-pubescent with 
the midrib hairy, turning yellow in autumn; petiole 1/12 inch. Bracts 1/12 in,, 
lenear; bractoles or long as calyx-tube. Calyx-teeth minute, ovate acute ciliate. 
Corolla-tube 4 by § inch, base gibbous, glabrous without, hairy within; lobes 
z inch, red-purple. Style shortly exsert, hairy to the summit. Drupes black, 
distinct or completely confluent. This species is, according to Cowan and Cowan, a 
synonym of L. lanceolata Wall. 


Habitat: Central and Eastern Himalaya; Nepal, Darjeeling and Sikkim, 
Lachen, altitude 10,000 to 12,000 feet (3,400 to 4,000 m.) to Bhutan. 


L. Acuminata Wall. with pale pink flower is a climbing shrub of the Rhodo- 
dendron forest in and about Tonglu, 3,400m. 


Two other Alpine species L. spinosa Jacy., having leaves with recurved 
margin and sub-fasciculate flowers reported from North Sikkim at altitude 
1,000-16,000 feet, and L. parvifolia Edgw,, having obtuse leaves with cuneate 
base, corolla tube cylindric, hairy within and teeth round, pink purple is also 
reported from North Sikkim, Lachen and Lama Kangra, altitude 12,000-14,000 
feet. 


Genus—LEYCESTERIA Wall. 


Under-shrubs, with fistular stems and branches. Leaves opposite, distichous, 
caudate-acuminate, membranous, glaucous beneath, exstipulate or with very 
small stipules, entire or toothed. Flowers whorled, in terminal or axillary erect 
or drooping spikes subtended by small or large foliaceous bracts, 2-bracteolate. 
Calyx-tube ovoid, limb unequally 5-lobed, persistent. Corolla funnel-shaped, 
gibbously swollen at the base and limb subequally 5-lobed. Stamens 5, inserted 
on the throat of the corolla. Ovary 5-8-celled; style slender, stigma capitate; 
ovules many, 2-seriate in each cell. Berry oblong or subglobose, 5-8-celled, many- 
seeded. Seeds minute, tests crustaceous shining. 
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LEYCESTERIA FORMOSA Wail. 


Branching from the base, branches 6 feet. Leaves 2-5 by 1-3 inches, broadly 
ovate or ovate-lanceolate long acuminate, entire or irregularly toothed, white and 
more or less puberulous beneath, base rounded subacute or cordate; petiole }-1 inch. 
Spikes 2 inches, pubescent; flowers rarely 3-4 merous; bracts cordate larly leafy, 
often purplish; bracteoles variable. Flowers white or with purple tinge, glandular, 
puberulous. Corolla 4 -1 inch, purplish-pink. Style glabrous. Berry subglobose, 
dark purple or red. 


Habitat: Temperate West and East Himalaya, altitude 5,000 to 10,000 feet, 
from Kumaon to Darjeeling to Sikkim (2,700 to 3,400 m.), extending to the 
Bhutan; Khasia Mountains, Assam, altitude 5,000 to 6,000 feet. 


LEYCESTERIA GLAUCOPHYLLA JAook. f. 


A much more slender plant than L. formosa, with narrower shorter-petioled 
lanceolate sinuate toothed leaves, and small axillary few-flowered spikes of 
puberulous flowers, the bracts of which are much shorter than the flowers 
and ovate-subulate. The stipules are entirely absent or more or less developed 
into a small semicircular coriaceous lamina. Fruit purple. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 5,000 to 6,000 feet, 
(1,400 to 2,000 m.), Yoksun, Simonbong, Tonglu and Pankasari range. 


Genus—PENTAPYXIS Hook. f. 


A woolly erect shrub with solid stems and branches. Leaves opposite, disti- 
chous, coriaceous, ovate-lanceolate, caudate-acuminate, sinuate-toothed; stipules 
very large leafy, orbicular margins recurved. Flowers in axillary peduncled or 
sessile rarely terminal woollen spikes, with short bracts and bracteoles. Calyx 
funnel-shaped, subequally 5-cleft, persistent. Corolla funnel-shaped, gibbously 
swollen at the base; limb subequally 5-lobed. Stamens 5, inserted on the throat 
of the corolla. Ovary 5-celled; style slender, stigma capitate; ovules many, 
2-seriate in each cell. Berry ellipsoid, 5-celled, many-seeded. Seeds minute; 
testa crustaceous, shining. 


PENTAPYXIS STIPULATA Hook. f. 


A shrub, 6-8 feet, densely clothed except the leaves above with soft, white wool. 
Leaves 4-8 by 2-3 inches, base rounded, subentire or sinuate-toothed, puberulous 
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above or glabrate with deeply impressed nerves. Stipule }-3 inch diameter, erect 
or reflexed. Heads dense, rarely subspicate with sometimes 4-merous flowers: 
peduncle very stout; bracts about equalling the calyx, ovate. Flowers z inch 
long, woolly, white. Berry hairy, $ inch, pulp thin. Seeds ellipsoid. 


Habitat: Darjeeling and Sikkim Himalaya; at Darjeeling, altitude 6-10,000 
feet (2,000 to 3,700 m.). 


Family—RUBIACEAE. 


Trees, shrubs or herbs, rarely annual, erect or twining, unarmed or spiny, 
rarely truly prickly. Leaves simple, opposite or whorled, quite entire, stipulate 
stipules interpetiolar or intrapetiolar (except in Galieae). Inflorescence various. 
Calyx-tube adnate to the ovary; limb various. Corolla regular, usually 4-5-lobed, 
lobes valvate, imbricate or contorted (to the left as seen from outside). Stamens 
as many as the lobes, inserted on the mouth or tube of the corolla, filaments 
short or long; anthers 2-celled, usually dorsifixed and dehiscing laterally or in 
front. Disk epigynous, usually annular or cushionshaped. Ovary wholly inferior, 
2-10-celled; style simple or cleft, stigmas various; ovules 1 or more in each cell, 
Fruit berried, capsular, drupaceous or of dehiscent or indehiscent cocci, 2-10- 
celled. Seeds various, albumen fleshy or horny. Embryo straight or curved; 
cotyledons flat or semiterete, radicle superior or inferior 


Some of the species representing several genera, which are not strictly 
Darjeeling plants, but commonly found growing in the plains are often noticed 
along the roadsides ascending up to 3,000 feet in the foot hills and Terai. 
These are—Anthocaphalus cadamba Miq.—A large tree with characteristic large 
shining, obliquely nerved elliptic leaves and orange coloured heads of flowers, 
and white stigmas is of medicinal value and considered sacred. Cephalanthus 
naucleoides DC. A small tree with yellowish flower-heads grows up to 
2,000 feet, in Sikkim Himalaya. Adina cordifolia HK. F., a large or small 
tree with orbicular cordate leaves and yellow flower-heads is often found on 
the roadsides and in the fringe of forest up to 3,000 feet, in Darjeeling and 
Sikkim foot hills, common. 


Genus—HYMENOPOGON Wail. 


An epiphytic undershrub. Leaves petioled, deciduous; stipules large, persis- 
tent, with fleshy axillary bristles. Flowers rather large, corymbose, white; cory- 
mbs with large white leafy reticulated bracts. Calyx-lobes elongate, persistent. 
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Corolla-tube long, limb salver-shaped, throat with reflexed hairs; lobes 5, 
valvate in bud. Stamens 5,inserted below the throat, filaments short; anthers 
linear, included. Ovary 2-celled; style filiform 2-grooved, stigmas 2 linear; ovules 
many, subulate, imbricate on peltate placentas. Capsule crowned with the calyx, 
septicidally 2-valved, many-seeded. Seeds imbricate, linear, with long tails at 
each end, hilum lateral; embryo minute in copious albumen. 


HYMENOPOGON PARASITICUS Wall. 


A small straggling often epiphytic shrub. Stem curved, rooting, shoots 
villous. Leaves at the ends of the branches, 3-12 by 2-4 inches, elliptic-lanceolate 
or oblanceolate, acuminate membranous, narrowed into the short petiole, midrib 
broad, nerves about 20 pairs; stipules ovate, acute. Corymbs 3-chotomous; 
peduncle 2-3 inches; bracts at the axils stipule-like, those at the pedicels 
foliaceous, long-petioled, 3-4 inches long, narrow, oblong, obtuse or acute, finely 
reticulated. Calyx-lobes linear. Corolla 14 inches, lobes villous. Capsule 


membranous, turbinate. 


Habitat: West and East temperate Himalaya, from Kumaon to Darjeeling 
and Sikkim, Bhutan, altitude 6-8,000 feet (2,000 to 2,700 m.), extending 
to Khasia Mountains, Assam, altitude 4-6,000 feet. 


Genus—HYMENODICTYON Wall. 


Trees or shrubs with thick branches and bitter bark. Leaves petioled, 
deciduous; stipules deciduous. Flowers small, spicate; spikes in axillary and 
terminal nodding panicles, with 1 or 2 large leafy reticulate persistent bracts. 
Calyx-tube short; lobes 5-6, ovate or subulate, deciduous. Corolla funnel 
or bell-shaped, glabrous within; lobes 5, short, valvate in bud with everted 
margins. Stamens 5, inserted below the throat, filaments short dilated up- 
wards; anthers linear. Ovary 2-celled; style filiform, stigma spindle-shaped; 
ovules numerous, on cylindric placentas adnate to the septum. Capsule loculi- 
cidally 2-valved, many-seeded; placentas at length free. Seeds imbricating 
upwards, testa broadly winged; embryo small, in fleshy albumen. 


HYMENODICTYON FLACCIDUM Wall. 


A deciduous tree, often epiphytic in young stage. Leaves 5-8 by 3-6 inches, 
elliptic, abruptly accuminate, glabrous or puberulous, only on the nerves 
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beneath. Stipules broadly obovate, oblanceolate or ovate, glandular serrate. 
Racemes 4-10 inches, pubescent, curved, dense flowered, peduncle 1-3 inches, 
floral white, convex. Flowers subsessile, white. Calyx 1/12 inch. Corolla about 
twice as long. Capsule } inch long, ellipsoid. 


Habitat: West and East temperate Himalaya, from Garwhal to Darjeeling 
and Sikkim to Bhutan 3,000 to 6,000 feet (1,000 to 2,000 m.), extending to 
the Khasia Mountains, Assam. 


Genus—WENDLANDIA Baril. 


Shrubs or small trees. Leaves opposite or ternately whorled; stipules entire 
or 2-fid. Flowers small, rosy or white, in terminal dense thyrosoid or panicled 
cymes, 2-3-bracteolate. Calyx-lobes 4-5, subequal, small, persistent. Corolla 
tubular- salver- or funnel-shaped, throat glabrous or hairy; lobes 4-5, imbricate 
in bud. Stamens 4-5, between the corolla-lobes, filaments 0; or elongate; anthers 
versatile, exserted. Ovary 2- (rarely 3-) celled; style filiform, stigma entire 
2-fid or 2-partite; ovules numerous, on small globose placentas adnate to the 
septum. Capsule small, globose, loculicidally, rarely septicidally 2-valved, 
many-seeded. Seeds very minute, horizontal, compressed, testa membranous 
obscurely winged; embryo short, cylindric, in fleshy albumen. 


WENDLANDIA EXSERTA DC. 


A small crooked tree 10-30 feet tall, bark brown with vertical tissues. Branches 
terete. Leaves 4-9 by 1-34 inches; coriaceous, opposite ovate-lanceolate, finely 
acuminate nerves 10-18 pairs, arched; stipules persistent ovate, acute, recurved. 
Panicles sessile, pyramidal, 6-10 inches broad and long. Flowers 4 inch 
diameter, white, fragrant, sessile. Calyx hairy lobas ovate or subulate. Stigma 
2-partite. Stamens nearly as large as the corolla-lobes. Capsule 1/10 inch 
diameter, white, tomentose. 


Hobitat:; Dry forests of the tropical Himalaya, from the Chenab eastward 
to Nepal, Darjeeling and Sikkim, ascending to 4,000 feet (1,500 m.). 


An allied species W. Wallichii W and R., a small shrub with elliptic 
lanceolate leaves is reported to occur at 2,000 to 4,000 feet. 
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Genus—LUCULIA Sweet. 

Shrubs. Leaves petioled; stipules cuspidate, deciduous. Flowers rosy or white 
in terminal many-fid. corymbs, odorus; bracteoles deciduous. Calyxlobes 5, 
elongate, unequal, linear-oblong, deciduous. Corolla salver-shaped, tube long; 
lobes 5, simple or with 2 calli at the base, imbricate in bud. Stamens 5, in the 
tube of the corolla, filaments very short; anthers linear. Ovary 2-celled; style 
slender, stigmas 2 linear included; ovules many, on 2 revolute longitudinal 
placentas in each cell. Capsule almost woody, septicidally 2 valved, many- 
seeded. Seeds minute, imbricate upwards, testa rough winged toothed; embryo 
minute in fleshy albumen. 


LUCULIA GRATISSIMA Sweet. 

A spreading rather bushy shrub, 10-16 feet., branches lenticellate. Leaves 
6-9 by 2-4 inches, variable, oblonceolate, lanceolate or elliptic lanceolate, 
acuminate, nerves 9-12 pairs usually spreading prominent pink, membraneous 
or coriaceous. Corymbs up to 8 inches, in diam. Very many flowered in small 
bunches. Flowers 3-nate pale or deeply pink, fading with age, sweet scented 
shortly pedicalled Calyx-tube } inch, limb twice as long, glabrous or pubescent, 
Corolla-tubes 1} inches, lobes 14 inches across, without interposed tubercles. 
Capsule 1/3 4 inches, obovoid, very variable. 


Habitat: Nepal to Darjeeling and Sikkim to Bhutan, occassionally met 
with, frequent on the way to Ramum and Rimbic from 4-6,000 feet 
(1-2,000 m), often cultivated in gardens. 


A new species has been described by B. Ghose as Luculia grandifolia Ghose, 
and published in the Journal of the Bengal Natural History Society, Volume-25, 
Page-159, 1952. But this species seems to be a variety or an intermediate form 
of L. Gratissima, or perhaps a natural hybrid between Luculia gratissima sweet, 
and Luculia pinccana Hook, a Khasia species. Its habitat is Bhutan. But the 
author also found it growing along the boundary wall of the palace compound 
of His Highness the Maharaja of Sikkim, Gangtok, where it is believed to have 
been introduced by the palace gardeners. Cytogenetical investigation might 
throw light on its true systematic position. 


Genus—ARGOSTEMMA Wall. 

Small delicate herbs. Leaves usually membranous, ‘opposite, pairs very 
unequal, or flasely whorled; stipules entire, persistent or obsolete. Flowers 
white, in peduncled cymes or umbels. Calyx-tube short; lobes 5, rarely 3-7. 
Corolla rotate, 4-5-partite, valvate. Stamens 4-5, filaments short; anthers large, 
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free, conniving or cohering, erect or declinate, dehiscing by 1-2 terminal pores 
rarely longitudinally. Ovary 2-celled, style filiform, stigma capitellate; ovules 
very many on projecting placentas. Capsule coriaceous or membranous, 2-celled, 
dehiscing at the apex or by an operculum. Seeds minute, angled or compressed, 
testa granulate or reticulate; embryo most minute, in dense fleshy albumen. 


ARGOSTEMMA VERTICILLATUM Wall. 

Leaves 1-5 inches, sessile, 4 in a whorl, ovate-lanceolate, finely acuminate, 
broader more ovate and distinctly petioled, glabrous, unequal, very rarely with 
an additional pair of leaves below the whorl. Umbels 1-3, sometimes compound, 
all terminal. Flowers about } inch diameter. Calyx-teeth acute. Anthers 5 free 
linear-oblong, straight, apiculate; opening by pores. 

Habitat: West and East temperate Himalaya, from Kumaon to Darjeeling 
and Sikkim, altitude 2-6,000 feet (500 to 2,000 m.), extending to the Khasia 
Mountains, Assam, altitude 4,000 feet. 


Genus—HEDYOTIS L. 

Herbs, undershrubs or shrubs. Leaves very rarely ternately whorled; stipules 
free or combined in a bristly sheath. Flowers white or lilac, in terminal or 
axillary open, close or capitate cymes. Calyx-lobes 4, acute, persistent, without 
interposed teeth. Corolla funnel or bell-shaped; lobes 4, ovate, or linear, 
valvate in bud. Stamens 4, in the tube or throat of the corolla. Ovary 2-celled, 
style filiform, stigma 2-fid or 2-lobed; ovules numerous on sessile or pedicelled 
placentas, attached to the septum at or below the middle. Fruit small, mem- 
branous coriaceous or crustaceous, indehiscent or septi- or loculicidal or of 
2 separable or connate cocci, 2-many-seeded. Seeds plano-convex or angled, 
testa very rarely winged; embryo clavate in horny albumen. 


HEDYOTIA SCANDENS Rozb. 

A much-branched climber, branches terete. Leaves 3-5 inches, sessile, green 
when dry, elliptic or lanceolate, acuminate, sometimes caudate-acuminate, 
smooth, flat; stipules membranous, connate into a short truncate 2-cuspidate 
cup, Cymes terminal spreading, leafy, flat, or round-topped, sometimes 
puberulous; flowers subumbellate, pedicels 1/10-1/6 inch. Calyx obconic; teeth 
ovate, acute or obtuse. Corolla-tube short, glabrous, lobes long bearded within. 
Capsule broadly obovoid, crown very prominent, loculicidally gaping, cells 
many-seeded. 

Habitat: Tropical and subtropical West and East Himalaya, common 
in Darjeeling and Sikkim, altitude 2-6,000 feet (500 to 2,000 m.), extending to 
the Khasia Mountains, Assam. 
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HEDYODIS VESTITA Br. 

A stout diffuse villous herb, 1-2 feet long, branches terete. Leaves 2-4 inches, 
elliptic lanceolate, acuminate, platted greenish when dry; stipules membranous 
villous with long calta with 1-3 subulate processes. Cymes inconspicuous, 
peduncle 0 or 3-4 inch, simple or branched; flowers very small, crowded in heads 
4.1 inch diameter, lilac or pink. Calyx teeth subulate. Capsules 1/16 inch 
globose, hairy indehiscent. 

Habitat: Subtropical Darjeeling and Sikkim, extending to the Khasia 
Mountains, Assam, altitude 1-5,000 feet (300 to 1,700 m.). 


HEDYOTIS AURICULARIA Linn. 

Annual suberect or diffuse herb, branches 6-18 inches, glabrous or terete. 
Leaves 1-3 inches, ovate or lanceolate, acuminate usually pale green when dry, 
hirsute at the nodes; stipules membranous, hairy with long calia. Cymes axillary 
very dense-flowered always sessile. Calyx- teeth variable. Fruit indehiscent 
glabrous or hispid. 

Habitat: Throughout East Himalaya from Nepal to Darjeeling and 
Sikkim, extending to the Khasia Mountains (1,000 to 2,000 m.), Assam, 
abundant. 


The allied species H lineata Roxb., recorded by Hooker appears to be 
a pubescent variety of H auricularia Sim. 


HEDYOTIS STIPULATA Br. 

Branches slender, decumbent rooting below, 1-2 feet, terete. Leaves 
2/3-2 inches, dark brown when dry variable in width, ovate lanceolate acute 
glabrous or wtth a few soft scattered hairs above and on the nerves beneath, 
base acute or rounded; petiole 1/6-1/3 inch. Stipules cut into filiform bristles 
nearly to the base. Cymes }-4 inch diameter. Flowers quite glabrous, pedicelled, 
Calyx-teeth lanceolate recurved longer than the membranous broadly globose 
fruit. Fruit membranous, indchiscent or with a loculicidal fissure on the crown 
between the calyx-teeth. Seeds many, small, angular and pitted. 


Habitat: Temperate Himalaya, altitude 3-8,000 feet (1-2,700m.) from 
Dalhousie to Darjeeling and Sikkim to Bhotan, common; Khasia Mountains, 
altitude 4-5,000 feet. 


Genus—OLDENLANDIA 
Slender erect or diffuse di-tri-chotomously branched herbs. Leaves usually 
small and narrow; stipules acute or bristly. Flowers small, white or pink, in 
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dichotomous axillary and terminal usually panicled cymes rarely solitar 
Calyx-teeth 4, rarely 5, usually erect and distant in fruit, with sometimes ee 
nating teeth. Corolla rotate funnel or salver-shaped, tube short or long; 
lobes 4, rarely 5, obtuse, valvate. Ovary 2-celled; style filiform, stigmas 2 inean 
ovules numerous, placentas attached to the septum. Capsule small, usually 
membranous, terete didymous or angled, loculicidal at the top, rarely indehis. 
cent, many-seeded. Seeds angled or globose, testa not winged, smooth or pitted; 
embryo clavate in fleshy albumen. 


OLDENLANDIA NUDICAULIS Roth. 

Stem annual sparsely hairy furfuraceous stout, erect 1-2 inches, with or 
without a pair of small leaves, naked to the first whorl of leaves, simple or 
3-chotomously forked, each branch usually bearing 4 unequal leaves in a whorl. 
Leaves 4 in a whorl, elliptic ovate, shortly 3-2 inches, petioled, tip obtuse or 
rounded. Cymes very open; much dichotomously branched, branches filiform; 
flowers very small, as are the round capsules. 


Habitat: West and East tropical Himalaya, from Kumaon to Darjeeling 
and Sikkim, extending to the Khasia Mountains, Assam, ascending to 5,000 feet 
(1,500 m.). 

O gracilis DC.—A slender erect, 6-12 inches high with linear acuminate 
flat leaves, truncate stipules and linear corolla lobes is reported to occur in 
Darjeeling and Sikkim lower hills in jungles and waste land from 1,000 to 
6,000 feet. O paniculata Linn., an exceedingly common weed, rather succulant 
6-2 feet high erect diffuse, herb, with bright green elleptic ovate or oblong leaves 
and white flowers, is commonly met with in open places, waste land and road 
side jungles in the foot-hill region. 


Genus—ANOTIS De. 

Herbs, prostrate or ascending, rarely erect; stipules usually membranous 
or with marginal bristles. Calyx tube short; lobes 4, with broad intervening 
sinuses. Corolla tubular or funnel-shaped; lobes 4, usually shorter than the tube, 
valvate in bud. Stamens 4, on the mouth of the corolla; anthers included or 
exserted. Ovary 2- rarely 3-4-celled; style filiform, stigmas 2-4 linear; ovules 
few or rarely solitary in each cell, on placentas ascending from near the base of 
the septum. Capsule didymous or laterally compressed, crown produced between 
the calyx-lobes, loculicidally 2-valved at the top, rarely indehiscent, celles 1- or 
few-seeded. Seeds peltate boat-shaped or rarely plano-convex, testa very rarely 
winged, coarsely pitted; embryo clavate in horny albumen. 
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ANOTIS GRACILIS Hook. 


A very slender perennial herb with the stem rooting for a considerable length; 
internodes long. Leaves 1-1} inches, ovate, acuminate, sparsely hairy 
membranous, dark above when dry, paler beneath, nerves 6-8 pairs. Stipules 
bristly Cymes on slender peduncles much longer than the leaves, 2-3 
dichotomusly forked with clusters of heads of flowers, } inch diameter. Calyx 
teeth lanceolate, recurved. Corolla white, glabrous; tube broad, much longer than 


the lobes. 


Habitat: Temperate Darjeeling and Sikkim, altitude 5-6,000 feet (1,700- 
2,000 m.), extending to the Khasia Mountains, Assam. 


ANOTIS CALYCINA Wall. 


An annual, erect, slender, glabrous herb. Stems 4-8 inches, simple or 
copiously branched from the base, shining, 4-angled. Leaves }-1 inch, ovate- 
lanceolate, acuminate, ciliolate membranous with sometimes a few minute scattered 
hairs; stipules with short lateral bristles. Cyme-peduncles and branches capillary. 
Corolla short, pale-purple. Capsules didymous, truncate, crown tumid often 
exceeding the minute distant calyx-teeth. 


Habitat: West and East temperate Himalaya, from Kashmir to Darjeeling 
and Sikkim to Bhotan, altitude 3-7,000 feet (1,200 to 2,400 m.), extending to 
the Khasia Mountains, Assam. 


ANOTIS WIGHTIANA Wall. 


A perennial tomentose diffused herb. Stems 2-18 inches, leaves clothed with 
soft curly spreading hairs. Leaves }-1 inch, sessile or sub-sessile ovate sub-acute 
variable in breadth. Heads involucrate by 2 leaves. Flowers white-blue or purplish, 
shortly-pedicelled. Fruit very small, orbicular, compressed contracted towards 
the short calyx-teeth, grooved at the union of the carpels, rugose when dry. 
Clarke observes that the flowers are white in the 2-carpellary, light blue in the 
3-carpellary, and blue in the 4-carpellary specimens. 


Habitat: West and East temperate Himalaya, altitude 4-8,000 feet (1,500- 
2,700m.), from Nepal to Darjeeling and Sikkim, to Bhotan, extending to the 
Khasia Mountains, Assam, altitude 4-5,000 feet. 


417 
53 


Genus—OPHIORRHIZA Linn. 


Erect creeping or decumbent small herbs, rarely undershrubs. Leaves 
usually elliptic-lanceolate; stipules caducous. Flowers white pink or greenish, 
secund on the branches of axillary or terminal dichotomous cymes; bracts or 
bracteoles various or 0. Calyx-tube short; lobes 5, small, persistent. Corolla 
tubular or funnel-shaped; lobes 5, short, valvate in bud, back often winged, 
often also with a fold in the sinus. Stamens 5, inserted on the tube; anthers 
linear. Disk very large, 2-lobed. Ovary 2-celled; style filiform, stigmas broad or 
linear; ovules many, inserted on basal ascending placentas. Capsules coriaceous, 
compressed, obcordate, girt in the middle by the calyx-tube, the crown dehis. 
cing by 2 broad gaping valves; placentas divaricating, many-seeded. Seeds 
minute angled, testa crustaceous; embryo clavate, in fleshy albumen. 


OPHIORRHIZA HARRISIANA Heyne. 


A slender herbaceous or shrubby rooting below. Leaves 14-2 inches, broadly 
ovate or elliptic-lanceolate obtuse acute or acuminate, glabrous or minute, 
scattered hairs on the surface; stipules with J or more long points. Cymes toman- 
tose, or glabrate rather contracted, bracteoles few filiform, caducous or 0. 
Calyx-teeth subulate, corolla glabrous or pubescent, }-} inch, tubular, lobes 
short keeled on the back. Capsule glabrous. 


A common variable p'ant with 4 varieties, of which variety rugosa of 
Wallich is typical Sikkim plant with leaves 1-2} inch, ovate-lanceolate acumi- 
nate at both ends. 


Habitat: Hilly districts of India from Nepal eastward to Darjeeling and 
Sikkim, extending to the Khasia Mountains, Assam, altitude 0-5,000 feet (0- 
1,700 m.) 


OPHIORRHIZA OCHROLEUCA Hook. f, 


A small rather glabrous shrub. Leaves 4-9 by 1}-3 inches, elliptic or 
elliptic-lanceolate, caudate-acuminate,, nerves 10-15 pairs; petiole long. Stipules 
lanceolate 2 fid., caducous. Cyme-peduncles and branches very stout, spreading 
more irregularly branched. Calyx-teeth very short. Corolla 3-3 inch, cylindric, 
fleshy, lobes short recurved with short dorsal spur below the top not keeled at the 
bock; primose-yellow, orange or greenish. Capsules pedicelled, 1 inch diameter, 
glabrous. 
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Habitat: Darjeeling and Sikkim to Bhotan Himaiaya, altitude 1-5,000 feet 
(300 to 1,700 m.), common, extending to the Khasia Mountains, Assam, altitude 


0-4,000 feet. 


0. rosea Uk. f. is a variety of O. ochroleuca differing in the corolla which is 
-+ inch long, rose cloured, not fleshy and very different in bud occurring at 
,000 feet. 


1 
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OPHIORRHIZA SUCCIRUBRA King. 

Stem branched, glabrous, or with a line of hairs which runs up the pedunele, 
and stout short cyme-branches. Leaves 4-7 inches, quate glabrous beneath, with 
sometimes a few scattered short hairs above. Leaves and cymes beneath red 
purple. Stipules lanceolate, 2-fid. Cymes short peduncled, 1 inch diameter, 
flat topped few-flowered, drooping, then erect; branches suberect; bracts veined, 
exceeding the glabrous capsules, bracteole linear lanceolate glabrous. Calyx 
puberulous, tube much broader than the pink corolla, trapezoid, teeth triangular 
obtuse; corolla 4 inch, lobes short keeled. Disk-lobes very large. Capsules puberulous. 
Dr. King has attached the mss. name of succirubra to this, no doubt from the 
colouring of the dried leaf resembling that of Cinchona succirubra. 


Habitat: East Himalaya, Darjeeling and Sikkim in wet forests, altitude 
5-8,000 feet (1,700 to 2,700m.). 


OPHIORRHIZA THOMSONI JdHook. f. 

Stem 6-8 inches, rooting below. Leaves 2-5 inches ovate or elliptic ovate sub- 
acute; petiole rather short. Stipules filiform from broad bose. Cymes small, 
3-3/4 inch diameter, branches spreading. Bracteoles narrow persistent. Calyx 
teeth subulate Corolla 4 inch, tube short, soon expanding into the very broad 
funnel-shaped limb. Stamens at the base of the tube. Capsules glabrous, 1/8 
inch diameter. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 4-6,000 feet (1,4U0 to 
2,000m.), Bhotan, altitude 4,000 feet (1400m.). 


OPHIORRHIZA TREUTLERI Hook. f. 

A low stout herbaceous species, 6-10 inchas, with crisped hairs all-over anil 
very persistent large lanceolate stipules. Leaves 2-4 inches, elliptic ovate or lanveo- 
late, sub-caudate acuminate, sometimes almost glabrous above. Stipules lanceo- 
late entire or 2-fid, Cyme-branches stout, many flowered, hirsute ascending ; 
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bracteoles } inch or less, long linear hispid. Calyx hirsute limb funnel-shaped 


teeth subulate, slender, 1-nerved. Corolla pink in Sikkim, white in Khasia 
plants. Capsules pubescent. . 


Habitat: East Himalaya, Darjeeling and Sikkim, altitude 5-7,000 feet 


(1,700 to 2,400m.) extending to the Khasia Mountains, Assam, altitude 5-6,000 
feet. 


O. nutans C. B. Clerke is an allied species with white flowers, corolla villous. 


Genus—CARLEMANNIA Benth. 


Branched herbs. Leaves obliquely elliptic, crenate-serrate; stipules of minute 
interpetiolar teeth. Flowers small, white, yellowish or pink, in terminal peduncled 
cymes. Calyx-tube subglobose; lobes 4-5, unequal, persistent. Corolla tubular; 
lobes 4-5, short, subequal subimbricate in bud. Stamens 2, in the middle of the 
tube filaments short, flattened; anthers dehiscing laterally included. Disk 2-4- 
lobed or-parted. Ovary 2-celled; style filiform, stigma clavate 2-fid; ovules 
numerous, on basal ascending placentas. Capsule membranous, more or less 
pyramidal and 4-lobed, 2-celled, loculicidally 2-valved, many-seeded. Seeds 
minute, ovoid, testa smooth or reticulated, adhering to the granular or horny 
albumen; embryo microscopic. 


CARLEMANNIA GRIFFITHII Benth. 


A tall branched herb, glabrous except the cymes. Leaves 3-5 inches, caudate- 
acuminate, membranous, serrate; petiole }-4 inch Cymes open, panicled or 
corymbose, 1-14 inches diameter; bracteoles 1/10 inch, linear; flowers 1 inch, 
yellow. Calyx-tube globose; lobes linear-oblong, obtuse. Corolla-limb narrowly 
funni-snaped; lobes small, rounded. Capsule 1/6 inch diameter, obscurely 
pyromidal 4-lobed. 


Habitat: Eastern Himalaya; Darjeeling and Sikkim to Bhotan, altitude 
2-6,000 fect (500 to 2,000m.) extending to the Khasia Mountains, altitude 2-5,000 
feet. 


C!. congesta Hk. f., may be considered as a variety of C. Griffithi, differing : 
ciliate bracteoles, calyx-teeth and a hespid capsule, occurring at 4-7,5000 feet. 
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Genus—MUSSAENDA Linn. 


Shrubs or under-shrubs, rarely herbs, erect or cl'mbing. Leaves opposite or 
3.nately whorled; stipules solitary or in pairs between the petioles. Flowers 
yellow scarlet or rarely white, in terminal cymes; bracts and bracteoles 
deciduous, Calyx-tube oblong or turbinate; lobes 5, usually deciduous, one 
frequently forming a large petioled white or coloured leaf. Corolla tubular, 
funnel-shaped above, tube usually silky, throat villous; lobes 5, valvate in 
bud with everted margins. Stamens 5, on the throat of the corolla or lower 
down, filaments very short; anthers linear. Ovary 2-celled; style filiform, 
stigmas 2 linear; ovules numerous, on peltate fleshy placentas. Berry fleshy 
and areolate at the top, many-seeded. Seeds minute, testa pitted; embryo 
minute, in dense fleshy albumen. 


MUSSAENDA ROXBURGHII Hook. f. 

Stem erect, hairy above. Leaves long-petioled oblong-lanceolate, membranous, 
glabrous above, stipules triangular-lanceolate. Cymes very dense many-flowered, 
crinite from the filiform hairy calyx teeth; corolla silky, tube narrow, yellow, 
lobes very small with filiform tips. Berries glabrous, crowned with the calyx lobes. 


Habitat: West and East Himalaya from Nepal to Darjeeling and Sikkim 
in Terai and Dooars; often seen in the fringe the forests and hillsides, 1,000 
to 1,400m. with the characteristic leafy white enlarged calyx-lobe. 


MUSSAENDA MACROPHYLLA Wall. 


Usually a subscandent shrub; branches stout: hairs rufous when dry. Leaves 
4-10 by 2-33 inches, broadly elliptic acute slightly hairy above; stipules acute or 
2-fid, broad recurved. Cymes villous short-peduncled, often 3-chotomous; flowers 
crowded; bracts large, laciniate. Calyx-lobes 4-3? inch enlarged lobe 2-5 inch, 
foliaceous oblanceolate obtuse, caducous; corolla 1 inch tube hirsute, lobes orange, 
orbicular apiculate, throat villous. Berries 4 inch long; ellipsoid, broadly hairy 
areole very broad. 


Habitat: West and East tropical Himalaya; Nepal to Darjeeling and Sikkim 


ioe to the Khasia Mountains, Assam, altitude 1-4,000 feet (300 to 
:400m.). 


MUSSAENDA INCANA Wall. 


Stem erect, simple and herbaceous or branched, 2-3 feet, covered with soft 
Shining appressed hairs. Leaves 5-6 inches, stiff, ronnded or ovete acute or 
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sub-acute at the base, nerves many and strong; stipules tapering from a broad 
base, bifid. Cymes small, subsessile. Flowers yellow. Calyx-lobe leafy white 
pubescent, teeth filiform. Corolla 3/4 inch long, silky tube slender. Berries 
globose, at first hairy, then glabrous; areola small. 


Habitat: West and East tropical Himalaya; Nepal to Darjeeling and Sikkim, 
altitude 2-4,000 feet (600 to 1,700m.); common in Terai extending to the Khasia 
Mountains, Assam, altitude 2,000 feet. 


MUSSAENDA FRONDOSA Linn. 


This widely distributed species is considered by some as very close to 
M. macrophila Wall, obviously one of its varieties, It is a common scandent 
shrub of the Terai hill forest climbing up to 1,600m. in the middle hill 
forest. Leaves ovate oblong, acuminate glabrous above. Calyx teeth deciduous, 
lanceolate, enlarged lobe white. Fruit obovoid, hairy areole broad. This plant is 
medicinal, used as a remedy in Leucoderma. 


M. glabra Vahl., is glabrous unlike other species with cociacaous leaves not 
exceeding 5 inch in Jength. The calycine white leaf is not more then 3 inch 
long. Occasional from Nepal to Darjeeling to Sikkim Terai up to 500 feet or 
above. 


Genus—ADENOSACME Wail. 


Small shrubs. Leaves very membranous, many-nerved; stipules oblong 
or lanceolate or foliaceous, sometimes toothed and glandular. Flowers white, 
yellow or greenish, in axillary and terminal panicled cymes with spreading 
branches; bracts often glandular. Calyx-tube globose or hemispheric, lobes 
4-6, persistent. Corolla tubular, short or long; lobes 4-6, triangular, valvate in 
bud, with everted margins. Stamens 5-6, inserted in the tube, filaments short; 
anthers linear-oblong. Ovary 2- or 5-6-celled; style slender or thickened above, 
stigmas 2- or 5-6 linear; ovules very numerous, on fleshy 2- or 5-6- celled, 
indehiscent or loculicidal at the crown, many-seeded, placentas globose. Seeds 
minute, angled, testa dotted; embryo minute, in fleshy albumen. 


ADENOSACME LONGIFOLIA Wall. 


A bush with very brittle branches, covered with smooth yellowish shining 
spongy bark. Leaves 4-10 inches, elliptic lanceolate narrowed to a long acuminate 
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point, very variable in width, narrowed in to the slender petiole 4-2} inches 
long, above glabrous puberulous pubescent or with small scattered hairs, beneath 
always more pubescent or tomentose than above; stipules oblong-lanceolate 
entire or 2-fid, glabrous hairy or with marginal glands. Stipules small oblong 
lanceolate. Cymes often 6-8 inches across, 3-chotomously branched, divericating, 
glabrous or pubescent; branches very slender. zig-zag bracts and bracteoles 
small, glandular; flowers pedicelled, solitary or fascicled. Calyx-tube 1/8 inch, 
hemispheric or subglobose; teeth about as long, ovate subulate or lanceolate and 
sinus glandular, persistent. Corolla fleshy, ¢-} inch, glabrous or pubescent, 
tubular, yellow; lobes small, boradly ovate. Berries, } inch diameter, always 


white. 


Habitat: Subtropical West and East Himalaya from Kumaon, altitude 
4,000 feet, to Darjeeling and Sikkim, altitude 2-5,000 feet (700 to 1,700m.), 
extending to the Khasia Mountains, Assam, altitude 0-5,000 feet, 


Genus—RANDIA Linn. 


Shrubs or trees, unarmed or spinous. Leaves opposite or with one often 
arrested; stipules short, intra-petiolar, free or connate. Flowers in axillary or 
leaf-opposed cymes on solitary or fascicled or corymbose rarely terminal, white 
or yellowish. Calyx-tube various, limb often tubular; lobes short, long or leafy. 
Corolla funnel-salver-or bell-shaped, tube long or short, throat glabrous or hairy; 
lobes 5, rarely more, short or long, twisted in bud. Stamens 5; anthers subse- 
ssile, narrow. Disk annular or cushion-shaped. Ovary 2-rarely 3-4-celled; 
style short or slender, stigma usually fusiform, entire or 2- fid; ovules usually 
numerous, sunk in placentas attached to the septum. Berries globose ellipsoid 
or ovoid, 2-celled, many-seeded. Seeds often immersed in pulp, angled, testa 
thin, albumen horny ; cotyledons orbicular. 


RANDIA FASCICULATA De. 


A spreading shrub, resembling barberry, branches glabrous, Spines azillary, 
hairy or tomentose; bark smoothish. Leaves 1-5 by 3-14 inches, ovate-elliptic 
or lanceolate, pale when dry, base rounded or narrowed, glabrous, petiole short; 
stipules narrowly lanceolate. Flowers white, fascicled. Calyx-limb produced after 
flowering, cylindric, circumsciss, glabrous or pubescent, teeth linear. Corolla 
white but painted yellow in Roxburgh’s drawing (icone), fragrant; tube 4-14 inches; 
limb 3-14 inches diameter; lobes oblong, apiculate. Stigma large, fusiform, 
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shortly exserted. Berry small, purple or black, of the size of a pea; cells about 
6-seeded. 


Habitat: West and East tropical Himalaya, from Nepal to Darjeeling and 
Sikkim to Bhotan, ascending to 4,000 feet (1,400 m.), extending to the Khasia 
Mountains, Assam. 


RANDIA SIKKIMENSIS dk. f. 


A woody, unarmed shrub. Leaves 4-7 by 14-24 inches Opposite an unequal 
pairs, elliptic lanceolate, acuminate, tomentose. Cymes sessile, axillary tomen- 
tose. Bracts small acute. Flowers pedicelled erect. Calyx funnel shaped, limb 
dilated, teeth subulate. Corolla 1 inch in diam., densely, silky. Stigma, clavate 
2-lobed. Overy 2-celled many-ovuled. 


Habitat: Occassionally found in the middle hill-forest in and about 
Kurseong, to 1,400m. 


RANDIA TETRASPERMA Roxb. 


An erect rigid bush, 6 feet; branches thorny, woody; bark rough. Leaves 
towards the tips of the branchlets, 4-2 inches elliptic or obovate, pale brown 
when dry, glabrous, narrowed into the short petiole; stipules small, triangular. 
subulate. Flowers sessile, sub-soletary greenish-white, fragrant, ~ inch diameter. 
Calyx-teeth subulate. Corolla tube 4 inch long; lobes oblong. Anthers exserted, 
tip subulate. Stigma spindle-shaped. Berry } inch diameter, sub-globose, 
4-seeded. 


Habitat: Subtropical West and East Himalaya, from Kashmir eastwards, 
ascending to 4-6,000 feet (1,000 to 2,000 m.) in Kumaon and to 7,000 feet to 
Darjeeling and Sikkim to Bhotan; extending to the Khasia Mountains, Assam. 


R. dumitorum Lamk., is a common tree with long spines. Leaves 1-2 inches 
long,obovate. Flowers greenish yellow, corolla hairy outside, fruit yellow, 
Darjeeling and Sikkim 4,000 feet. 


R. uliginosa Dc., is common in Savannahs and Sal forest in Terai, 15-40 feet 
tall. Bark brown, branches 4 angled. Leaves 2-8 by 1-4 inches obovate or oblong 
obtuse, in clusters at the end of branches which are armed with straight spines. 
Flowers white, solitary, Calyx 14 inches lobes rounded corolla 1-2 inches 
diameter, lobes rounded, glabrous. Fruit resembling a guava, 2 inches long, 
yellow ellipsoid; edible sold in the market. 
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Gardenia campanulata Roxb; is a very occasional plant at the foot hills of 
Darjeeling and Sikkim. It is a tall shrub 15-20 feet high with often leafy 
spines; leaves elliptic lanceolate; flowers male fasciculate and female solitary, 


white, corolla companulate. 


Gardenia florida Linn. is a favourite garden plant particularly for its white 
fragrant flowers. A double flowered form does extremly well in the hills and 
plantations at an elevation from 0-4,000 feet. 


Genus—KNOXIA Linn. 


Erect herbs or undershrubs; stems terete or obtusely angled, with 2 lines 
of pubescence. Leaves opposite; stipules connate with the petiole into an 
entire or bristly sheath. Flowers dimorphous, pink or lilac, subsessile on the 
elongating branches of terminal cymes, rarely spicate. Calyx-tube ovoid or 
didymous; teeth 4, minute and subequal, or 1 or 2 elongate, persistent. Corolla 
tube long, throat villous; lobes 4, valvate in bud with inflexed tips. Stamens 4, 
inserted within the throat; anthers linear, exserted or included. Ovary 2-celled; 
style filiform, stigma included or exserted 2-lobed; ovules 1 pendulous in each 
cell. Fruit very small, of 2 semi-terete or dorsally compressed indehiscent cocci. 
Seeds with a thickened funicle, testa membranous, albumen fleshy; embryo 
axile, cotyledons thin, radicle superior. 


KNOXIA CORYMBOSA Willd. 


An erect slender annual undershrub, 1-4 feet; stem cylindric or obscurely 
4-angled, sparingly 3-chotomously branched, internodes long. Leaves 3-5 by 
3-1 inch, linear or ovate-lanceolate or oblong, pale greenish or brown when dry, 
narrowed into the short petiole; stipular bristles } inch,hairy. Cymes 3-choto 
mous. Flowers 1/10-1/8 inch, very small, white or purplish. Calyx-teeth 
minute, triangular, subequal. Corolla-tube hairy within. Fruit 1/16 inch, 
sessile or shortly pedicelled, spicate, secund 4-angled, perforate at the base. 


Habitat: Throughout tropical India, from Garwhal in the Western Himalaya, 
eastward to Darjeeling and Sikkim, ascending to 5,000 feet (1,700 m.) and 
extending to the Khasia Mountains, Assam, 4,000 feet. 

Genus—CANTHIUM Lam. 

Unarmed or spinous shrubs, erect or climbing; branches terete. Leaves 

Opposite; stipules connate. Flowers small axillary, fascicled or in peduncled 
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corymbose cymes, white or greenish, sometimes polygamous. Calyx-tube 
short; limb very short, persistent or deciduous, 4-5-toothed, Corolla-tube 
funnel-shaped, campanulate, globose or urceolate with a ring of deflexed hairs 
within; throat villons; lobes 4-5, at length reflexed, valvate in bud. Anthers 
4-5, subsessile on the throat or mouth of the corolla. Ovary 2-celled; style 
stout, stigma large; »vules 1 pendulous in each cell. Drupe didymous or sub- 
globose, or with one carpel suppressed then reniform or oblong, with 1-2 pyrenes 
or a 2-celled putamen. Seeds oblong, testa membranous, albumen fleshy; embryo 
long, with short cotyledons. 


CANTHIUM DIDYMUM Roxb. 


A stout evergreen unarmed, glabrous shrub ; branches smooth. Leaves very 
variable, 2-6 by 4-4 inches, ovate lanceolate or suborbicular, very coriaceous, 
polished above usually obtusely caudate-acuminate, base acute oatuse or even 
cordate, nerve-axils eglandular; petiole 3-4} inch. Cymes compressed subsessile 
or on a short peduncle, 4-1 inch, sometimes puberulous. Calyx truncate or 
obscurely toothed. Corolla campanulate, tube 1/10-} inch; lobes 5, subacute. 
Style glabrous; stigma sub-quadrate, notched or 2-fid. Fruit 4-5 inch, globose 


compressed, sub-didymous, very variable. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 1,500 feet (300 to 
700m.), at Sittong, extending to the Khasia and Jyntea Mountains, Assam. 


Genus—IXORA Linn. 


Shrubs or small trees; branches terete. Leaves opposite, rarely in threes; 
stipules interpetiolar. Flowers in terminal 3-chotomously branched often corym- 
biform cymes 2-bracteolate, very rarely 5-merous. Calyx-tube ovoid; limb 
4-toothed, persistent. Corolla-tube long, very slender; lobes 4, spreading, 
twisted in bud. Stamens 4,on the mouth of the corolla; filaments short or 0, 
rarely half as long as the anther; anther slender, tip often mucronate, base 
2-fid. Ovary 2-celled; style filiform,exserted,never twice as long as the corolla- 
tube; stigma slender, fusiform branches 2, rarely persistently connate; ovules 
solitary, peltately attached to the septum in each cell. Fruit globose or didymous 
with 2 plano-convex or ventrally concave coriaceous pyrenes. Seeds peltate, 
testa membranous, albumen horny; cotyledons flat thin, radicle inferior. 
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IXORA ACUMINATA Rozb. 


A robust glabrous shrub; branches smooth. Leaves very variable, elliptic, 
floral sometimes only } inch, rounded or linear-oblong, obovate or oblanceolate 
in extreme forms 12 by 6 inches with a sessile, auricled, rounded or cordate 
base; other leaves 5-9 by 14 to 3 inches, linear oblong narrowed into a very 
short petiole 3-4 inch, pale when dry, acuminate, very coriaceous; nerves 15-20 
pairs, slender, arching; stipules broad with very short points. Cymes 2-4 inches 
diameter, corymbiform, sometimes almost capitate, densely flowered, quite 
glabrous; flowers white, sweet-scented, sometimes 5-merous; bracts and 
bracteoles long, subulate or filiform. Calyx 4-3 inch. Teeth lanceolate longer 
than ovary. Corolla 2/3 inch across the narrow obtuse lobes, tube 1-1} inch 
long month pubescent or villous. Anthers sessile. Stigma fusiform 
or 2-fid, with short arms. Fruit }-3 inch long, ellipsoid or oblong, straight or 
oblique, crowned with the slender calyx-teeth. The extreme forms are the 
Sikkim, with 5-merous flowers and very small orbicular floral leaves; and 
Upper Assam ones, with these, sometimes 20 inches long and 7 inches broad. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 3,000 feet (1,000 m.), 
to Bhotan, extending to the Khasia Mountains, Assam, ascending to 4,000 feet. 


I. Coccinea Linn. is a dense flowered corymbiform garden plant ; Jeaves 
oblong, base rounded sub-cordate or cuneate coreaceous; fruit flashy of the 
size of pea; flowers, pink, red, scarlet, yellow and white—very variable, 
sometimes grown as a hedgeplant too. Widely cultivated throughout India in 
the plains Terai and Duars of Darjeeling and Sikkim. 


Genus—PAVETTA Linn. 


Characters of Ixora, but stipular bracts membranous, lvaves usually more 
membranous, stipules more united into an intrapetiolar sheath, style much 
longer, and ovules usually attached to a prominent placenta. 


PAVETTA INDICA Linn. 


One of the most common and variable small trees or bushes, branchlets 
somewhat quadrungular. Leaves 3-9 by }-3 inches, sometimes a foot long in 
shady forests of Terai and Duars, membranous, elliptic lanceolate, obovate 
or oblanceolate, pale or greenish when dry, petiole 4-1} inch, stiptes short, 
broad. Cymes 1-5 inches diameter, terminal, sessile corymbijorm, densely flowered 
later reduced to few scattered flowers; bracts broad, membranous, lower cupular. 
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Flowers sometimes 5-merous, on slender pedicels, white, rather fragrant. Calyx 
truncate with short triangular teeth. Corolla-tube twice or thrice as long as the 
oblong lobes. Stigma very slender, fusiform. Berry size of a pea, 2-seeded. 


Habitat: Throughout India from the Western Himalaya in Garwhal 
ascending to 4,000 feet, extremely common in tarai and duars in the Open lower 
hill forests, looks pretty when in bloom in May to June in Darjeeling and 
Sikkim to Bhotan. 


Caffea bengalensis Roxb.,is a small low shrub in the mixed wet or dry forest; 
and extremely common in the fringe of the forests in Tarai and Duars easily 
distinguished by its striking milk white fragrant flowers, flowering with taller 
Tabernaemontalra coronaria from February to May. Leaves broadly ovate 
elliptic obtusely acuminate; fruit ovoid oblong smaller than the true coffee 
plant, of the size of a cherry, black. The fruits are roasted and used for Coffee 
by the tribal people of tarai and duars. True Coffee—C. arabica is now being 
cultivated in the Cinchona plantations at Mungpoo and Munsong on experi- 
mental scale. 


Genus—PSYCHOTRIA Linn. 


Shrubs or small trees, rarely herbs, erect, rarely climbing or twining. Leaves 
opposite, very rarely in whorls of 3 or 4; stipules intrapetiolar, often connate, 
solitary or in pairs, with often glandular axillary hairs. Flowers in terminal 
(rarely axillary) cymes, heads, or fascicles, not involucrate (in Indian species, 
bracteate or not. Calyx-tube short, limb often deciduous. Corolla-tube straight, 
short in Indian species), throat naked or hairy; lobes 5, rarely 4 or 6, valvate 
in bud. Stamens as many, on the corolla-throat or mouth, filaments short or 
long ; anthers included or not. Ovary 2-celled; style short or long, branches 2; 
ovules 1 basal erect in each cell, usually cuneiform. Fruit small, ovoid, globose 
or oblong, rarely didymous with two 1-seeded plano-convex pyrenes, rarely 
separating into 2 cocci. Seeds plano-convex, ventrally flat or grooved, testa 
thin, albumen hard sometimes ruminate; embryo small, basal, cotyledons 
broad thin, radicle inferior. 


PSYCHOTRIA ERRATICA Hook. f. 


Shrubby. Leaves 5-7 inches by 1-24 inches, glabrous, lanceolate 
elliptic accuminate, green when dry, rather thin, base narrowed into a petiole 
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1.8 inch, nerves slender; stipules often cleft, with 2 recurved acute lobes. Cymes 
1 inch diameter, often inclined, trichotomously branched; branches flattened, 
soon dividing; bracts elongate, slender. Calyx minute, teeth broad or narrow, 
subacute, sometimes glandular. Corolla-tube very short, white, hairy within. 
Fruit 4-4 inch, red and yellowish, 8-grooved, grooves shallow. Seed undulated 
on the ventral face. This is one of the very few species that wanders westward 


as far as the valley of Nepal. 


Habitat: Nepal to Darjeeling and Sikkim Himalaya, altitude 4-6,000 feet 
(1,400 to 2,000 m.), Bhotan to altitude 5,000 feet, extending to Khasia Moun- 
tains, Assam, altitude 4-5,000 feet. 


This wild species was introduced in the Ipecac plantation. But it was 
found after chemical analysis that the root contains no trace of alkaloid. 
The plant was therefore removed in order to avoid any chance of natural 
pollination and fertilisation affecting pure species of genuine Ipecac, which 
yield emetine of great medicinal value. 


PSYCHOTRIA CALOCARPA Kurz. 


A small evergreen subherbaceous bush, 1-3 feet high, with often a creeping 
stem sending up erect soft branches. Leaves very variable in size and shape, 
4-8 by 1-3 inches, lanceolate or elliptic lanceolate acuminate dark or pale green 
when dry narrowed into a petiole 4-2 inches long, shining or opaque above, 
thinly coriaceous or membranous, nerves sometimes variegated, margined with 
white; margin entire or often broadly crenate, the crenatures following the loops 
of the intramarginal nerve; stipules usually ovate or orbicular, and crenatures 
following the loops of the intramarginal nerve; stipules usually ovate or orbicular, 
and 2-cuspidate, 3-1 inch long, shining or opaque above, thinly coriaceous or 
membranous, nerves sometimes margined with white; margin often crenate, the 
crenatures following the loops of the intramaginal nerve; stipules usually ovate 
or orbicular, and 2-cuspidate, 4-4 inch diameter. Cymes often secund and droop- 
ing, with spreading or reflexed fruiting branches glabrous or pubescent, laa or 
dense flowered; bracts lanceolate, caducous or subpersistent; flowers subsessile, 
pink greenish or white. Calyx-teeth linear, ciliate. Corolla tube very short,throat 
villous. Fruit 4 inch long, ellipsoid or globose succulent, orange or red; pyrenes 
dorsally obscurely 4-ribbed. Sced with or without a T-shaped ventral groove. 
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Habitat: Nepal to Darjeeling and Sikkim Himalaya, altitude 2-4,000 feet 
(700 to 1,400 m.), extending to the Khasia Mountains, Assam, ascending to 
4,000 feet. 


P. denticulata Wall.—With corymbiform axillary cymes is reported from 
Darjeeling and Sikkim to Bhotan, at altitude 6,000 feet. 


PSYCHOTRIA IPECACUANHA 4H-Stokes. 


A small low rather straggling evergreen decumbent herb, root much branched 
annulated or moniliform or beaded 4 inches to 15 feet long, grey or brown, when 
dried dark-brown. Stem 6 inches to 2 feet high. Leaves opposite 2-4 inches long 
and 1-2 inches broad, elliptic, margin entire. Flowers in cyme, in long peduncled 
heads, white. Fruit round or oval; black when ripe containing two flat whitish or 
cream coloured seeds. Flowering in very early spring and fruiting in rains, or 
adult plants flowering and fruiting throughout the year. 


This is the genuine emetine yielding plant. It was first introduced into India 
by the late Sir George King, one of the most distinguished Superintendents 
of the Royal Botanic Garden, Calcutta (now the Indian Botanic Garden), in 
1866. It was since tried to grow in the Cinchona plantation and after much 
experiment in different places it was acclimatised in Mungpoo (Labda). Sub- 
sequently, it was introduced and grown on asmall scale in Tennasserim, Mergui, 
South Burma in the Cinchona plantations there. Here the author first studied 
the plant and its method of cultivation in 1929-30. The plant is found to grow 
well in the lower hills of the Darjeeling Himalaya, and is at present cultivated 
on a large scale under the auspices of Government of West Bengal in the Rongo 
lower hill ranges along the border of Bhotan, at an elevation of about 600 to 
3,000 feet. The plants are grown in Kamras (a shed 6 feet x 6 feet). Each Kamra 
after 3 years yield about 1-5-2 lbs. of dry radix. Harvesting is done in early 
summer. Present products is 14,000 lbs. of dry radix per year to be increased 
to 18,000-20,000 Ibs. —40,000 lbs. and finally to 1 lakh pound of dry radix per 
year in seven or eight years. India’s requirement is 1 lakh lb. of roots from 
which 2,000 lbs. of Emetine—Hydro-Chloride is to be manufactured. The 
dry roots are sold at present at the rate of Rs. 46 to 70 per Ib. by West Bengal 
Government. Attempt to grow the plant in the open has been made but not with 
much success yet. The two important alkaloids emetine and cephaeline are 
richer in the root of Indian Ipecac which is preferred to the Brazalian root, | 
stouter variety of Ipecac. The plant is propagated by seeds, root, stem 4m 
leaf cuttings. 
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Habitat: Rain forest of North West Bengal. Cultivated on a large scale in 
Rongo and Mungpoo in the Darjeeling district. 


Parts used: Root. Total alkaloid varies from 2 to 3 per cent. according to 
edaphic and climatic conditions at Mungpoo and Gairibash, Kumani (Nuxal), 
Dalgaon and Kanchalory plantations in the Rongo hills, alt. 500-3,500 feet. 


Medicinal uses: The root is emetic. It is specific remedy in dysentery and is 
used in piles and gonnorrhoea. It is also used in cold and cough and asthma. In 
small doses (1 gr.) it is a gastric stimulant. It is also diaphoretic and combined 
with opium (Dover’s powder) used as sedative expectorant in colds, sore throat 
and mild rheumatic attacks. The drug is also used as a direct chologogue. 


The bulleten “Ipecac Cultivation in India” by K. Biswas, the author, may 
be consulted by all those interested in this valuable medicinal plant for 
detailed information on the history, introduction, methods of cultivation 
and medicinal uses. This brochure was published by Indian Council of 
Agricultural Research, New Delhi, 1958, (price 50 nP.). 


Genus—CINCHONA Linn. 


The febrifugal property of the bark of a kind of tree growing wild in the 
Andes Mountains in South America was first discovered by the Spanish 
Jesuits in Peru. The Peruvian name of the bark is ‘“‘Qinaquina”’ that is a bark 
possessing medicinal properties. Sometime in 1740 the Coutess of Cinchon 
was attacked with fever and got cured by taking powdered “Qinaquina” bark. 
This bark since then is known as “Countess bark”, “Countess powder” and 
“Jesuits bark”. Carl Linnaeus in 1742 named the genus Cinchon in honour of 
Countess of Cinchon. But this history has been doubted recently and it is 
believed that Countess of Cinchon never had fever. 


The quinine tree was introduced into India and Java towards the middle 
of the 19th century and experimental plantations were started in the Nilgiris 
and the Darjeeling district of the Eastern Himalayas in 1860 and 1861, 
repectively. 


The plantations in Darjeeling gradually extended and at present different 
species of quinine yielding cinchona are cultivated in four plantations—at 
Mungpoo, Munsong, Latpanchor and Rongo. 
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The methods of cultivation are more or less the same as followed in Java 
and the Nilgiris with necessary modifications according to local edaphic 
climatic and other environmental factors prevalent in the East Himalaya. 


The cinchona trees grow in their natural habitat between 2,500 and 
9,000 feet altitude. In the Darjeeling district they do well between 3,000 feet 
and 5,000 feet. Several species are grown in the Darjeeling plantations, ¢. 
succirubra was the first to acclimatise, but for its poor alkaloid content it was 
subsequently abandoned. The yellow bark tree—C. Ledgerina and C. offci- 
nalis—yield larger quantity of alkaloid and were preferred for cultivation to 
the other species. The hy-brid between those seems to be still better from 
many aspects. C. robusta a recently introduced species is showing signs of 
success at higher elevation at about 5,000 feet and above at Munsong. There 
exists much scope for evolving improved hybrids and thereby producing better 
quality and larger quantity of alkaloid. This can be achieved by more intensi- 
fied cultivation with the help of modern horticultural operation and applica- 
tion of up-to-date scientific methods in growing cinchona species in these 
hills. Further extension of Cinchona has been stopped due to fall in demand of 
quinine. 

The Quinine Factory at Mungpoo was started in 1888. The factories in the 
Nilgiris and Mungpoo in West Bengal now manufacture quinine and other 
products on a large scale to meet the needs of the country. The total pro- 
duction of Q. hydrochloride, Q. bihydrochloride, Q. sulphate, and other 
products in West Bengal is 66,7000 pounds per annum. This is going to be 
reduced. 

CINCHONA OFFICINALIS Linn. 


A tree reaching more than 10-12 meter, that is up to about 35 feet in height. 
Leaves (3-6 in.) 70-150 mm. long, 024-10 (14 to 4 in.) mm. broad, glabrous, lanceo- 
late or ovatelanceolate, base subattenuate, acute or shortly acuminate at the apex, in 
the inflorescence smaller. Flowers red, in short cymbiform compound cymes, 
terminal and axilliary, (4-8 in.) 100-180 mm. long. Calyx tube, 5-toothed obconical 
subtomentose, sub-campnulate, acute, triangular, dentate, hairy. Corolla 
tube 5 lobed, densely silky with white adpressed hairs, slightly pentagonal, 
(4-2 in.) 1-3-1-7 cm. long., Stamens 5; style round, stigma submersed. Capsule 
ovoidoblong, (4-1 in.) 1-7-2 cm. long, (}-4in)‘6-9 mm. broad. Seeds elliptic, winged 
margin ochraceous, crenalate-dentate . Flowering in summer and rains and fruit- 
ing in autumn. 

CINCHONA SUCCIRUBRA Pav. 

A small tree, as grown in the plantation in India, but if allowed to grow 

to its full height it reaches up to about 25 m. (70 feet.) in height. Leaves opposite, 
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Cinchona officinalis Linn. 


decsusate, soft pubescent or tomentose, often red beneath, generally ovate- 
elliptic, abruptly acute al the apices, sometimes rounded; blade 7/5 cm. 
(3-6 inches) or more, petiole 1-1} in. 2-5-3-8 cm. long, secondary nerves 8-10 
pairs, hairy pits in the axils of secondary nerves. Flowers rose-coloured; 
cymes compact in a large pyramidal thyrsus; corolla, subturbinate, rounded, 
curved with pressed hairs; corolla longer than calyx-tube, 3-3 in. 1-3-2 cm. 
long ; tube clavate, truncate, obconical. Capsule oblong, narrowed towards 
the apex, }-1 in. 2-5-3-2 cm. long. Seeds winged, small, suboval, lanceolate, 
asymetrical, margin lacirate, fimbriate, czliate, dispersed by wind. Flowering 
and fruiting as above. 
CINCHONA LEDGERIANA Moens. 


A tree, maximum height about 20 ft. 6 m. Leaves large, 14-4 in. 50-100 mm. 
long, 1-3 in. 30-50 m. broad, glabrous, lanceolate or eltptic-oblong; 
blade 7-5-15 mm., petiole 6-8 mm. long, those of coppiced shoots much 
larger. Flowers in panicles, strongly scented, yellowish-shite on pedicles 3-1 in. 
lv mm. long. Calyx tube 3-3} in. 3-4 mm. long, obpyramedal, 5 dentate; 
corolla 8-13 mm. long, somewhat clavate, obconical, subinfundibuitform; tube 
pentagonous, lobes same colour as tube, fringed with very long white hairs. 
Stamens inserted in the tubes. Capsule ovoid-lanceolate, smooth, reddish, 
5 nirved, }-} in. 8-13 mm. long, on _ pedicels, +} in.5-8 mm. long. Seeds 
small, §-f in. 4-5 mm. long, j-}in. 2-5 mm. wide, winged, elliptic-oblong, 
subpulverulous, wings ochre, ciliate-dentate. About 17,00 seeds weighs one 
ounce. Flowering from May to August and fruiting in autumn. 


All the three species are cultivated in the Darjeeling cinchona plantations 
between an elevation of 1,000 and 5,000 feet. 


Genus—LEPTODERMIS Wall. 


Shrubs, foetid when bruised; branches terete. Leaves opposite, the pairs 
often fascicled; stipules small, acute or pungent, persistent. Flowers bracteate 
and bracteolate, 3-nate or in terminal fascicles, white or purplish, subsessile; 
bracteoles connate into a 2-cuspidate scarious tube. Calyx-tube obconic, lobes 
5 (4-6), coriaceous, persistent. Corolla funnel-shaped, tube slender, hairy within; 
throat glabrous; lobes 5 (4-6), valvate with inflexed edges. Stamens 5 (4-6), 
inserted in the corolla-throat, filaments short; anthers linear-oblong, O exserted, 
O included effete. Ovary 5-celled; styles filiform, arms 5 linear O exserted; 
ovules 1, basal, erect in each cell. Capsule cylindric or ovoid, 5-valved to the base, 
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apex deciduous between the hardened persistent calyx-teeth, valves separating 
from 3-5 erect free fibrous pyrenes, the fibres simple or reticulating, loose or 


appressed. Seeds erect, testa membranous; cotyledons orbicular, radicle short 
slender inferior. 


LEPTODERMIS LANCEOLATA Wall. 


A rigid erect shrub; branches glabrous, scabrid or hispid. Leaves very 
variable, 3-4 by 4-1} inch, ovate elliptic or elliptic lanceolate, more or less 
hairy beneath, rigid or rather membranous; petiole $-} inch. Stipules small acute 
appressed Flowers subcapitate, terminal, and on short lateral branches, white, 
4-6-merous. Bracts tubular, glabrous or puberulous. Calyx-teeth triangular, acute. 
Corolla } inch long, glabrous or hairy. Capsule }-} inch, cylindric, truncate, 
crowned by the persistent ciliate calyx-teeth; fibrous utricle enclosing the seed 
long and very lax. 


Habitat: West and east temperate Himalaya, altitude 4-10,500 feet 
(1,400 to 3,400 m.), from Kashmir to Darjeeling and Sikkim to Bhotan. 


Genus—SPERMACOCE Linn. 


Herbs or low undershrubs; branches usually square. Leaves opposite; stipules 
connate with the petioles into a broad truncate tube with marginal 
bristles. Flowers small or minute, solitary or in axillary or terminal fascicles, 
heads or cymes. Calyx-tube various, limb of 2-4 (rarely 5) teeth with often 
interposed teeth or bristles. Corolla funnel or salver-shaped; lobes 4, valvate. 
Stamens 4, on the throat or tube of the corolla, filaments short or long; anthers 
linear or oblong. Ovary 2-celled; style filiform with 2 short arms or a capitate 
stigma; ovules 1 in each cell, on the middle of the septum, amphitropus. Fruit 
of 2 coriaceous or crustaceous mericarps which dehisce variously. Seeds oblong, 
grooved ventrally, testa thin often granulate; cotyledons thin, broad; radicle 
inferior. 

SPERMACOCE HISPIDA Linn. 


A procumbent scabrid or hispid widely trailing herb, root annual or 
perennial; branches 6-14 inches, ascending, stout, 4-angled, scabrous hirsute or 
glabrous. Leaves 3-14 by 1/3-2/3 inch, obovate, spathulate or elliptec obtuse, or 
acute, margins flat or slightly waved. often rounded at the tip, rigidly cor sats 
pale when dry, margins sometimes thickened and cartilaginous, usually ae 
scabrid above; nerves rarely impressed. Flowers 4-6 in @ whorl; bracteoles 


434 


filiform, equalling the calyx. Calyx-teeth lincar-lanceolate. Corolla §-} inch, 
blue or white. Stigmas 2, very short. Capsule pubescent or hispid, rounded 
at the base. Seeds very variable, 1/10-} inch long, narrow or broad. 


Habitat: Throughout India, from the Western Himalaya to Darjeeling and 
Sikkim, ascending to 3,000 feet (0 to 1,000 m.), extending to the Khasia Mounta- 


ins, Assam. 


A maritime Carnatic form has very hairy branches and stout waved apiculate 
leaves with cartilaginous edges; it is Roxburgh’s typical S. hispida, and passes 
by insensible gradations into other forms. It is extremely common in terai and 
Duars covering large areas forming a carpet vegetation in open places, 
hillsides and fringe of the forests especially near river sides and sandy 
stretches and beds of dry mountain streams. 


Two more useful plants allied to this genus are— Morinda citrifolia Linn. 
This is a large shurb or a small tree in the Terai and Lower Hill Forests. 
The bark of the root yield a red or yellow dye known locally Hordi dye, 
which is much prized and used to dye wool and cotton threads for making 
carpet and clothes in Sikkim and is largely exported from the hills between 
Mahanadi and Tista river. It is also cultivated. 


Paederia foetida Linn. is a small climber, common on shrubs and thickets. 
Leaves elliptic, ovate lanceolate; flowers red fringed with hairs like the 
flowers of Cinchona. The leaves when bruised has foetid small. The plant 
is much used as a medicine in stomach trouble and specific against 
toothache, 


Genus—RUBIA Linn. 


Scabrid hispid or prickly erect diffuse or climbing herbs; stems square, 
slender. Leaves 4-8 in a whorl, rarely opposite and stipulate. Flowers small or 
minute, in axillary and terminal cymes, pedicel jointed with the ovary. Calyx- 
tube ovoid or globose; limb O. Corolla rotate or shortly bell or funnel-shaped; 
lobes 4-5, valvate. Stamens 4-5, inserted on the corolla-tube, filaments short; 
anthers globose or oblong. Ovary 2-celled; style 2-fid or styles 2, stigma capitate; 
ovules 1 erect in each cell, attached to the septum. Fruit small didymous, fleshy, 
or globose by the suppression of a carpel. Seeds suberect, adhering to the peri- 
carp, testa membranous; cotyledons broad thin, radicle slender inferior. 
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RUBIA CORDIFOLIA Linn. 


Climbing; root perennial; branches 4-angled, stout, smooth, or more often 
hispid with the nerves beneath usually retrorsely scabrid. Leaves 4in a whorl, 
petioled, ovate-cordate acute, smooth or scabrid; lower 2-4 inches; petiole 1-3 
inches, 2 often longer and with larger blades, upper leaves sometimes acute at 
the base, shorter petioled. Cymes panicled, terminal; branches trichotomous, 
spreading with opposite sessile leafy cordate bracts. Flowers minute, 5-rarely 
4-merous, yellowish white. Corolla-lobes lanceolate, tips incurved. Anthers 
globose. Fruit 4-4 inch diameter, cdidymous or globose. 


The plant is of medicinal value and yield red dye. The plants are 
collected in large quantities for export. 


Habitat: Throughout the hilly districts of India, from the North-West 
Himalaya eastwards to Darieeling and Sikkim, ascending to 8,000 feet (2,700 
m.). 

RUBIA SIKKIMENSIS Kurz. 

A stout climber, branches retrorsely scabrid. Leaves 4 in a whorl, 3-6 by 1-2 
inches elliptic or ovate-lanceolate acute or acuminate, sometimes cordate, scabrid 
on both surfaces, sometimes pubescent beneath, base acute or rounded, nerves 
deeply impressed above. Cymes large, panicled; branches short, spreading, leafy. 
Corolla rotate, lobes subacute. Anthers globose. Fruit 1/6 inch smooth. The 
handsomest species of the genus. 


Habitat: Eastern Himalaya; from Darjeeling and Sikkim, altitude 2-5,000 
feet (700 to 2,500m.), to Bhotan. 


Genus—GALIUM Linn. 

Glabrous, hispid, scabrid or prickly erect or scandent weak herbs; branches 
square. Leaves 3 or more in a whorl, rarely opposite and stipulate, broad or 
narrow. Flowers minute, in axillary and terminal cymes or peduncles, white 
yellow or greenish; pedicel jointed with the ovary. Calyx-tube ovoid or globose; 
limb O. Corolla rotate or shortly funnel-shaped, lobes 4, rarely 3, valvate. Sta- 
mens 4, rarely 3, in the corolla-tube; filaments short; anthers didymous. Ovary 
2-celled; style short, arms 2 with capitate stigmas; ovules 1 erect in each cell, 
attached to the middle of the septum. Fruit small, didymous, dry or nearly 
so, smooth granulate or tubercled, glabrous pubescent or hispid with hooked 
hairs. Seed adhering to the pericarp, plano-convex, grooved ventrally, testa 
membranous; cotyledons broad thin, radicles elongate inferior. 
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GALIUM ROTUNDIFOLIUM Linn. 


A trailing perennial glabrous or pubescent herb, stem and branches trailing. 
Leaves }-2 by 1/3-3/4 inch, 4 in a whorl, ovate or elluptic acute mucronate or 
obtuse 3 nerved from the base, rarely glabrous, margins usually flat. Cymes 
terminal; branches divaricate, peduncles and pedicels very slender. Corolla white 
or yellowishegreen, segments acute. Fruit small, clothed with hooked hairs, rarely 


glabrous. 


Habitat: Throughout the Eastern Himalaya, Darjeeling and Sikkim extend- 
ing to the Khasia Mountains, Assam, altitude 4-10,000 feet (1,400 to 3,400m.) 


common, 


GALIUM TRIFLORUM Micha. 


Perennial herb; stems erect or usually straggling. Leaves 6-8 in a whorl, very 
variable, the longer sessile forms 13-24 by }-} inch, the shorter petioled ones 
4.1 by }-4 inch, upper sometimes 4 in a whorl, narrowly elliptic or lanceolate, 
acuminate, shorter and broader elliptic or obovate apiculate or acute, margins 
flat. Cymes small, clothed with hooked bristles. 


Habitat: West and east temperate Himalaya, altitude 6-10,000 teet (200 
to 3,400m.), from Kashmir to Darjeeling and Sikkim to Bhotan. 


GALIUM APARINE Linn. 


Annual, extensively rambling or climbing, scabrid with reflexed hairs or 
prickles. Leaves 6-8 in a whorl, very variable, $-1 } by 1/6-} inch, linear or 
narrowly ovate-oblong always mucronate with scabrid midrib and margins. 
Peduncles axillary and in terminal leafy panicles, longer or shorter than the 
leaves, 3 flowered, rarely 1-flowered, peduncles stout. Fruit clothed with 
spreading hooked bristles. 


Habitat: Temperate and Sub-alpine West and East Himalaya, Darjeeling 
and Sikkim ascending to 12,000 feet (4,000m). 


GALIUM HIRTIFLORUM Requien. 


‘ Sub erect or decumbent losely hairy or glabrate herb. Stems weak, 1-2 feet, 
Tanched, shining, never scabrid, the spreading or reversed hairs being weak 
and long, or absent. Leaves sessile 4 nate $-1 by 1/8 -1/6 inch, linear obtuse or 
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sub-acute rather rigid, covered all over, or on the stout midrib beneath and recurved 
margins only, with long hairs. Cymes horizontal, 1-2 inches long, slender, and 
with few slender divaricate distant pairs of branches. Flowers on slender 
pedicels, minute. Corolla-segments ovate, obtuse, ciliate. Fruit very small 1/10 inch 
diameter, clothed with hooked bristles. 


Habitat: Temperate West and East Himalaya; from Garwhal to Nepal, to 
Darjeeling and Sikkim, altitude 6-10,000 feet. 


G. paradoxum Maxim. is a slender smooth plant with rarely 4 whorled 
orbicular, orbicular-ovate obtuse apiculate leaves is reported from Sikkim, 
Choongtang near water courses, altitude 5-9,000 feet. 


GALIUM ACUTUM Edgew. 

Perennial, black when dry: suberect and stiff, or flaccid and decumbent ; stems 
6-12 inches, interlaced, very leafy. Leaves 6 in a whorl, close-set, often recurved, 
1/6 -} inch, elliptic lanceolate aristate margins recurved midrib strong beneath. 
Peduncle one flowered, very stout when flowering, much shorter than the leaves, 
elongate and straight in fruit. Flowers purplish. Corolla very minute; segments 
lanceolate acuminate. Fruit 1/10 inch diameter, glabrous granulate. 


Habitat: Temperate West and East Himalaya; Kunawur, altitude 5,000 feet, 
to Garwhal, altitude 10,000 feet, to Darjeeling and Sikkim, altitude 9-13,000 
feet (3,000 to 4,400m.). 


Family—V ALERIANEAE 

Herbs or (a few non-Indian species) shrubs. Leaves opposite, extipulate, 
but often united at the base by a stipule-like line or rim, entire pinnatifid or 
pinnate. Flowers sessile, cymose, sometimes polygamous or dioecious, bracteate. 
Calyx-tube adnate to the ovary; limb obsolete in flower, in fruit often enlarged 
or pappose. Corolla superior; tube equal or gibbous or spurred at the base; 
lobes 3-5, imbricated in bud. Stamens 1-4, on the corolla-tube. Ovary inferior, 
3-celled ; cells l-ovuled, or one l-ovuled, the others barren or imperfect, style 
filiform, stigma 2-3-lobed or undivided; ovules pendulous. Fruit indehiscent, 
dry, 1-seeded, the two barren cells enlarged or reduced to filiform ridges Seed 
pendulous; albumen 0 or scanty; embryo straight, radicle, superior. 


Genus—VALERIANA Linn. 


Perennial herbs. Leaves entire pinnatifid or pinnate, 
long-petioled and undivided. Cymes corymbosely panicled; bracts 6m 


radical often 
all, 
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oblong or linear, persistent, free or nearly so. Calyx-limb in flower obscure, 
unrolling in fruit into 5-15 plumose bristles united at base into a short 
wide funnel-shaped tube. Corolla-tube funnel-shaped, base equal or sub-gibbous; 
lobes 5, spreading pink or white. Stamens 3. Ovary 3-celled, l-ovuled ; stigma 
shortly 2-3 fid or subentire. Fruit oblong-lanceolate, compressed, plano-convex, 
with 3 dorsal, 1 ventral, and 2 submarginal ribs, l-celled, the 2 barren cells 
obsolete, crowned by the persistent pappus-like calyx. 


VALERIANA WALLICHII DC. 


Rootstock horizontal, thick, with thick descending fibres. Stem 6-18 inches, 
often decumbent below, very rarely divided. Radical leaves, often 1-3 inches 
diameter, long petioled, deeply cordate ovate, usually acute and toothed. 
pubescent, cauline few smaller entire or prinnate Corymb 1-3 inches diameter, 
not very lax even in fruit: bracteoles oblong-linear, as long as the glabrous or 
hairy fruit. 


Habitat: Temperate West and East Himalaya; from Kashmir to Darjeeling 
and Sikkim to Bhotan, altitude 5-10,000 feet (2-3,400 m.) extending to the 
Khasia Mountains, Assam, altitude 4-6,000 feet, a common weed. 


VALERIANA HARDWICKII Wall. 


Rootstock hardly thickened, descending, fibrous. Stem 1-5 feet, erect, usually 
simple or corymbose only upwards, above often glabrous, nodes little pilose 
or sometimes densely white-barbate. Leaves pinnate, pinnules 1-5, lanceolate 
acute. Radical leaves undivided, long-petioled, ovate, acute; often disappearing 
before fruiting time. Cauline several leaflets often 3, rarely more than 5, upper 
small. Corymb in fruit often 1 foot, repeatedly dichotomous, ultimate branchlets 
very short ; upper bractcoles much shorter than the fruit. Flowers white small. 
Fruit hacry. 


H abitat: Temperate West and East Himalaya; very common from Kashmir 
to Darjeeling and Sikkim to Bhotan, altitude 4-12,000 feet (1,000 to 4,000 m.), 
extending to the Khasia Mountains, Assam, altitude 4-6,000 feet. 


This species is of medicinal value. It is abundant on the hill-sides, open 
places, waste lands and along the roads and pathways in the mountains of the 
upper hill forest. 
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Genus—NARDOSTACHYS, DC. 


Erect perennial herbs. Leaves entire, radical elongate spathulate; cauline 
few. Flowers capitate, heads in cymes; bracts oblong, free or nearly 50. 
Calyx-limb 5-lobed; in fruit enlarged, membranous, veined. Corollo tubular. 
campanulate, base subequal; lobes 5, spreading, rosy. Stamens 4. Ovary 
3-celled, 1-ovuled; style linear, stigma capitate. Fruit obovate, compressed, 
3-celled, 1-seeded, the 2 barren cells smaller than the fertile. Seed obovate, 
compressed. 


NARDOSTACHYS JATAMANSI DC. 


Root-stocks woody, long, stout, covered with fibres from the petioles of 
withered leaves. Stem 4-24 inches, more or less pubescent upwards, glabrate 
below, sub-scapose. Radical leaves 6-8 inches by 1 inches, longitudinally 
nerved, glabrous or slightly pubescent, narrowed into petiole; cauline 1 or 
2 pairs, 1-3 inches long, sessile, oblong or subovate. Flower-heads usually 1, 
with pale pink or blue flowers, 3 or 5; bracts } inch, oblong, usually pubescent. 
Corolla-tube + inch, long, somewhat hairy within, as are the filaments below. 
Fruit } inch long covered with ascending white hairs, crowned by the ovate, 
acute, often dentate calyx teeth. Flowering in the rains and fruiting in autumn. 


Distribution: Alpine Himalaya, altitude 11-15,000 feet; from Kumaon to 
Sikkim ascending to 17,000 feet in Sikkim. The plant is of medicinal value. 


Parts used: Whole plants and root-stock. 


Medicinal uses: It is mentioned as a remedy for epilepsy, and is 
prescribed by Hindu physicians as a nervine tonic, diuretic, expectorant and 
carminative and aromatic adjunct in the preparation of medicinal oils and 
ghritas (butters). In the Nighantas, it is described as cold and a remedy for 
leprosy, morbid heat and erysipelas. It is a good medicine for palpitation 
and hysteria. The oil has the property of increasing growth of hairs on the 
head and turning the hair black. It is supposed to be beneficial in low 
blood-pressure. 


Family—DIPSACEAE. 


Herbs or (non-Indian species) rarely shrubs, glabrous, hairy or prickly. 
Leaves opposite or whorled, exstipulate, sometimes connate at the base, entire, 
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Nardostachys jatamansi DC, 


toothed, lobed or pinnate. Flowers scattered in cymes, whorled in spikes, or 
more often in dense heads, surrounded by bracts; bracteoles often present as 
scales of the receptacle; ovary free or adnate to a narrow funnel-shaped or 
utricular enveloping involucel. Calyx-tube adnate to the ovary, usually con- 
stricted above it ; limb expanded, cup-shaped or bristly. Corolla funnel-shaped; 
limb 2-5-fid, equal or 2-lipped, or in the ray-flowers 2-labiate; disk-flowers 
equal. Stamens 4 or 2, inserted high on the corolla-tube; anthers exserted, 
linear-oblong. Ovary 1-celled, style filiform, stigma capitate or linear terminal 
or lateral; ovule 1, pendulous. Achene dry, enveloped by the involucel and 
often adnate thereto, crowned usually by the calyx-limb. Seed pendulous, 
albumen copious or scanty ; embryo straight, radicle superior. 


Genus—TRIPLOSTEGIA Wail. 

An erect, perennial, slender herb, glandular-pubescent upwards. Leaves 
petioled, toothed or pinnatifid, upper-most distant, small, sessile. Cymes lax, 
2-3-chotomous; bracts at the divisions, small, narrow-oblong; flowers very 
small, sessile or shortly pedicelled, with 2 opposite, free, narrow-lanceolate 
small bracts, and 4 similar bracteoles, glandular; involucel an 8-ribbed utricle, 
nearly closed at the mouth over the fruit. Calyx-limb minute, obscurely toothed. 
Corolla-tube funnel-shaped; lobes 5, equal, spreading, pink-purple. Stamens 4, 
inserted near the base of the corolla-tube, subincluded. Style linear, stigma 
capitate. Achene shortly beaked, free within the utricular involucel, obscurely 
4-ribbed, crowned by. the unaltered calyx-limb. Seed pendulous, albumen 
plentiful; embryo scarcely shorter than the seed. 


TRIPLOSTEGIA GLANDULIFERA Wall. 

Rootstock slender, horizontal. Stem 6-24 inches, erect, simple or corymbosely 
branched, below pubescent or nearly glabrous, above with hairs tipped by large 
glands. Leaves 2 by 1 inch, hairy. Flowers 1/12 inch. Achenes 1/12 inch; 
involucel as long. In fruit the ovary-wall becomes excessively thin, and on a 
cross-section may be mistaken for the involucel. The achene with short beak 
crowned by the much wider calyx-limb. 


Hatntat: Temperate and Alpine West and East Himalaya, altitude 8-14,000 
feet (2,700 to 4,400 m.), from Garwhal to Darjeeling and Sikkim to Bhotan. 
Genus—MORINA Linn. 


Perennial herbs, resembling, spiny Labiatae. Leaves opposite or whorled, 
narrowly oblong or linear, spinous-toothed, or in M. nepalensis unarmed. 
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Flowers whorled; whorls in spikes, surrounded by wide-based flora] leaves; 
bracteoles among the flowers few, spinous; involucel long funnel-shaped, 
mouth truncate, aristate or spinous. Calyx-limb herbaceous, 2-lipped; lips 
entire or 2-fid. Corolla-tube elongate funnel-shaped, curved; mouth oblique, 
2-labiately 5-lobed. Stamens inserted at the mouth of the corolla-tube, 2 fertile 
(with or without 2 rudimentary) or 4 fertile. Style subexsert, stigma entire, 
Achene free in the base of the involucel; pericarp usually thickened, wrinkled, 
apex oblique. 


MORINA LONGIFOLIA Wail. 


Stem 3-4 feet, pubescent or villous upwards. Leaves 6 by 1-14 inch, sessile, 
doubly spinous-toothed, pubescent or glabrous. Bracts free or nearly so, and 
involucels hairy or villous. Calyx-lips unequal bifid, one + by } inch, unequal 
bifid, with rounded not spinous lobes, the other usually much smaller, lobes 
rounded. Corolla tube 1 inch, pink. Stamens 2, filaments much shorter than 
the corolla-tubes. 


Habitat: Temperate and Alpine West and East Himalaya, altitude 9-14,000 
feet (2,800 to 4,400 m.), from Kashmir to Darjeeling and Sikkim to Bhotan. 
Cultivated in the rock garden of Lloyd Botanic Garden, Darjeeling. 


MORINA POLYPHYLLA Wall. 


A tall robust herb, stems 2 feet, pubescent upwards. Lower leaves 12 by 
1 inch, many in a whorl, doubly spinous-toothed, glabrous ; upper similar but 
much smaller, often 6 in a whorl. Flower whorls very close together; bracts 
to each whorl many, often 6, linear lanceolate, adnate by their bases into ‘a short 
campanulate cup } to 4 inch long; their free portions 1-1} inch, very narrow, 
shining. Calyx-lips 1-4 inch, deeply 2-lobed. 


Habitat: Temperate generally in West and occasionally in East Himalaya, 
from Nepal, at Gossainthan, to Darjeeling and Sikkim 6-9,500 feet. (2,000 to 
3,000 m.). 


Genus—DIPSACUS Linn. 


Stout erect herbs, prickly or bristly. Leaves opposite, toothed or pinnatifid. 
Heads terminal, long-peduncled; bracts subtending the heads, and inararh 
rigid, bristly or prickly. Involucel 4-8-ribbed, adnate often nearly its whole 
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length to the ovary. Calyx-limb cup-shaped, 4-angled, 4-lobed. Corolla-tube 
funnel-shaped; limb 4-lobed, equal or sub-bilabiate, pale blue, white, yellowish, 
or black-purple. Stamens 4, perfect. Style filiform; stigma oblique or lateral. 
Achene adnate to the involucel in the Indian species, 8-ribbed, crowned with 


the (often deciduous) calyx-limb. 


DIPSACUS INERMIS Wall. 

A stout erect herb, stem 1-6 feet, bristly-hirsute, prickly or unarmed up- 
wards, more hirsute under the flower-heads. Lower leaves pinnatifid, upper 3-fid. 
Flower-heads solitary or several; flowers white, or yellowish; bracts linear, 
acute or ovate-obtuse, rigid or herbaceous, deflexed or adpressed, hairy or coarsely 
bristly; bracteoles bovate-oblong with a linear bristly micro. Involucel closely 
adnate to the pericarp, tipped by 4 minute points on the neck of the achene. 
Calyx-limb subguadrangular, glistening, white, hairy, deciduous. 


Habitat: Temperate West and East Himalaya, altitude 6-12,000 feet (2,000 
to 4,000 m.), from Kashmir to Darjeeling and Sikkim to Bhotan. 


A species of the genus Scabiosa—S.Hookeri C. B. clarke, is a hairy scapos herb 
with woody root-stock. Leaves 6 by ? inch linear, spathulate runcinate or sub- 
entire, ealyx-bristles 20-24, } inch filiform. It is reported from Alpine Sikkim, 
Thngu 10-14,00 feet. 


Family—COMPOSITAE. 


Herbs or shrubs, rarely trees. Leaves alternate, rarely opposite or whorled, 
simple or compound; stipules 0. Inflorescence a centripetal head of many small 
flowers, sessile on the dilated top of the peduncle (receptacle), enclosed in an 
involucre of whorled bracts; floral bracts 0, or reduced to paleae scales or 
bristles on the receptacle. Flowers all tubular (head discoid), or the outer, or all, 
ligulate (head rayed), all 2-sexual, or the inner 2-sexual or male, the outer female 
or neuter, sometimes clioecious. Calyx superior; limb 0, or of hairs (pappus) 
or scales. Corolla of 2 forms: Ist, tubular or campanulate, 4-5-lobed, lobes 
valvate, with marginal nerves; 2ndly, ligulate, lobes elongate and connate 
into a strap-shaped or elliptic ligule. Disk epigynous. Stamens 4-5, inserted 
within the corolla-tube; filaments usually free; anthers basi-fixed, usually con- 
nate; connective produced upwards; cells simple or tailed at the base; pollen 
sub-globose, rough. Ovary 1-celled; style slender 2-fid; arms (sometimes connate) 
linear, 1/2 terete, naked or externally pubescent or tipped by pubescent cones, 
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margins stigmatic; ovule solitary, basal, erect, anatropous, nucleus with one 
coat. Fruit (an achene) dry, indehiscent. Seed erect, testa membranous, albumen 
0, embry 0, straight, cotyledons plano-convex, radicle short. 


Genus—VERNONIA Schreb. 


Herbs, shrubs, climbers or small trees. Leaves alternate. Heads terminal or 
axillary, solitary cymose or panicled, homogamous. Involucre ovoid globose or 
hemispheric, equalling or shorter than the flowers; bracts in many series, inner 
longest. Receptacle naked or pitted, sometimes shortly hairy. Corollas all equal, 
tubular, slender; lobes 5, narrow. Anther-bases obtuse. Style-arms subulate, 
Achenes striate ribbed or angled, rarely terete; pappus of many hairs, often 
girt with a row of outer short hairs or flattened bristles. 


VERNONIA SALIGNA DC. 


A coarse, leafy, much branched almost shrubby, very variable herb. Leaves 
3-6 by 4-24 inches, elleptic-oblong or oblanceolate acuminate, coarsely serrate, rather 
rigid, often a little scabrid on both surfaces. Heads }-} inch diameter, 6-12 flowered 
rounded or branched corymb, peduncles slender; invol. bracts rigid, linear 
oblong, purplish, outermost very short, subulate, inner 1/6 inch. Achenes 1/10 
inch, 10 ribbed glabrous compressed; pappus 7 inch, outer hairs 0, reddish or 
white. 


Habitat: Tropical West and East Himalaya, from Nepal eastward to 
Darjeeling and Sikkim ascending to 4,000 feet (1,700m.), extending to 
the Khasia Mountains, Assam. 


V. teres Wall. With hard sub-sessile obovate, or obovate elliptic or lanceo- 
late, acute subserrate leaves 2-5 by 1-2 inch, 30-50 heads, achenes silky, 
pappus yellowish is reported from Sikkim 5,000 feet. 


VERNONIA VOLKAMERIAEFOLIA DC. 


A small tree, branches pubescent robust, terete. Leaves 5-12 by 14-4 inches, 
long petioled obovate or obovate-oblong, lanceolate acute or obtuse, entire or sub- 
serrate, rather thin, narrowed into very short petioles. Heads very numerous, 
4.3/4 inch diameter, 3-10 flowered, peduncles short or long, stout, with small 
bracts at the base; invol. bracts } inch, linear-oblong, obtuse, corolla glabrous. 
Achenes 1/8 inch, 10-ribbed with a few scattered short hairs; pappus 1/3 inch, 
very persistent, whitish, outer hairs few short. 
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Habitat: Darjeeling and Sikkim Himalaya, occasional, extending to the 
Khasia and Jaintia Mountains, Mishmi Hills, Assam, common, altitude 2-5,000 
feet (600 to 1,700m.). 

VERNONIA CINEREA Less. 

One of the commonest weeds everywhere both in the plains and the hills 
ascending in Darjecling and Sikkim up to 2,700m. A hoary pubescent erect 
or decumbent herb. Leaves 3 by 1} inches, ovate lanceolate, obtuse or acute, 
obscurely or deeply toothed. Heads 4 inch diameter somewhat rounded, up to 
20-flowered in loose corymbs. Involucre bracts linear lanceolate, tips awned 
pappus white. Achems terete, not angled or robbed. 


V. talaumifolia Hk. f—The largest Indian Tree of the genus; leaves 16 by 
6 inches, obovate or oblanceolate subecute entire or sinuate-toothed, glabrous, 
shining; heads 8-20 flowered, ? inch in diameter; achenes, 8 inches 10-ribbed 
glabrous, pappus about } inch, red. Reported from Terai and Duars ascending 
4,000 feet, in Darjeeling and Sikkim to Bhutan. V. scandens De., a climber 
is also reported from Sikkim. 


Genus—ADENOSTEMMA Forst. 

Glabrous or glandular-pubescent herbs. Leaves mostly opposite. Heads 
corymbose, homogamous. Involucre campanulate; bracts many, sub-2-seriate, 
narrow, herbaceous, sometimes connate; receptacle flat, naked. Corollas all 
equal, tubular, regular; tube short; limb campanulate, 5-toothed. Anthers 
truncate with a glandular tip, base obtuse. Style-arms elongate, dilated above. 
Achenes obtuse, 5-ribbed, glandular; pappus hairs 3-5 short, rigid often clavate, 
inserted in a short ring. 


ADENOSTEMMA VISCOSUM Forst. 

An erect rarely decumbent annual, glabrous pubescent or viscidly pubescent, 
slender or robust tree. Leaves sessile or petioled, opposite or the upper alternate, 
from linear to broadly ovate, serrate. Heads few or many, in lax or dense panicles 
or corymbs; invol. bracts oblong, obtuse or acute, glabrous glandular or scabrid. 
Of this most variable plant there is but one species. 


Habitat : Throughout India ; ascending in Darjeeling and Sikkim up to 5,000 
feet (2,400 m.), on the the Himalaya and other ranges. 


Genus—DICHROCEPHALA DC. 


Annuals. Leaves alternate, toothed, lyrate or pinnatifid. Heads very small, 
panicled, heterogamous, globose or hemispheric, not rayed ; outer flower seriate, 
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9, fertile, slender, rigid, 2-3-toothed or cleft; disk flower 4, fertile, narrow 
4-5-toothed, Anther-bases truncate. Style-arms of & short, flattened tips 
lanceolate. Achenes compressed; pappus O, or in 8 of 2 minute bristles, 


DICHROCEPHALA LATIFOLIA DC, 

A weed 12-24 inches high. Leaves very variable, ovate or lanceolate 
entire pinnatifid or lyrate, terminal lobe broadly ovate coarsely toothed. Heads 
$ inch diameter globose on slender divariacating peduncles, yellow or purplish, 
Corolla of the ¢ very slender, sometimes green and persistent. Achenes 1/24 
inch, smooth. 


Habitat: Tropical and Subtropical West and East Himalaya; from Simla, 
altitude 9,000 feet to Darjeeling and Sikkim, ascending to 8,000 feet (2,700m.), 
extending to the Khasia Mountains, Assam. 


Genus—AGERATUM Linn. 


Erect herbs or shrubs. Leaves opposite or the upper alternate. Heads corym- 
bose or panicled, homogamous. Involucre campanulate; bracts 2-3-seriate, 
linear, subequal, receptacle flat or nearly so, naked or with caducous scales. 
Corollas all tubular, equal, regular, limb 5-cleft. Anthers appendaged, base 
obtuse. Style-armg elongate, obtuse. Achenes 5-angled ; pappus of 5-short free 
or connate scales, or of 10-20 narrow unequal scales. 


AGERATUM CONYZOIDES Linn. 
Annual, 1-2 feet, hispidly hairy, leaves petioled ovate, crenate. Heads 
small in dense terminal corymbs, bracts striate acute, ray-fl. many, pale blue 
or white. Achenes black, pappus scales 5 awned often serrate below. 


Habitat: Throughout India; abundant in Darjeeling and Sikkim in waste 
places and road sides, ascending to 7,000 feet (2,400m.); cultivated in 
gardens for its blue attractive tufts of flowers, often found as escape in waste 
places. 


The genera Hupatorium and Mikania are represented by two species of 
Eupatorium—E. cannabinum Linn; E. odoratum Linn., and one of Mikanio— 
M. scandens Willd. These are extremly common exotic weeds growing grego- 
rously everywhere in open areas all along the fringe of the forests and hill sides 
as one of the commonest weeds in the plain, foothills, lower and middle hill 
ranges ascending in Darjeeling and Sikkim to Bhotan and Khasia Mountains in 
Assam, up to an elevation 6,000 feet. (of 0-2,000m.) 
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E. cannabinum Linn. is an American pubescent undershrub. Leaves simple 
or trisect, lanceolate, coarsely serrate. Corymbs many, rounded; heads 4 inch 
long, inner involucral bracts subacute. Sometimes the plant climbs higher up in 
temperate hills of Darjeeling and Sikkim, altitude 3-11,000 feet (1,000 to 3,700m.). 


FE. odorotum Linn. is a West Indian rather tall erect shrubly species, 
extremely common in the fringe of Terai forest and Duars forming dense 
spreading thickets all along the hillsides, waste land, open places and hill 
slopes of the forests. It is known as Ashoke lata locally. An erect under- 
shrub, leaves ovate, triangular, elliptic, acute or acuminate, Flowers in 
dense corymbs consisting of many flowers, flowers pale pink or white. 
_Mikania scandens Willd. is a densely gregorious somewhat amphibious clim- 
ber with stem and branches rooting at the nodes even in aerial shoots cover- 
ing up branches of herbs shrubs and trees. Leaves long petioled thin ovate, 
acute or acuminate, base rounded cordate, or truncate crenate or angled, 
rarely villous beneath. Flowers in corymbose 4-flowered heads, white. 
Achenes glabrous glandular, pappus sometimes reddish. 


This American climber like the former species is a pest in the plantations of 
Tea, Cinchona and other medicinal plants in Darjeeling and Sikkim hills. It is 
difficult to eradicate as they grow gregoriously everywhere and flowers en masse. 
Seeds are carried away far and wide by wind. The plant is to be removed before 
flowering. 


Another exotic Hupatorium-H. ayapana Kent an American plant. in- 
troduced into Calcutta, Botanic Garden in 1880 or there about. It is a trailing 
herb with linear lanceolate, 3-red-veined leaves growing in moist shady places 
is a specific medicine for stopping both internal and external haemorrhage and 
haemoptysis, cultivated in Rongo plantation. 


Genus—RHYNCHOSPERMUM Reinw. 


A slender puberulous herb with long spreading branches. Leaves alternate. 
Heads small, axillary and in spreading leafy panicles, heterogamous, rayed; 
tay-fl. female, 2-3-scriate, fertile, shortly ligulate, white; disk-fl. malo, fertile, 
tube short, limb campanulate 4-5-cleft. Involucre short; bracts in few series, 
lanceolate, margins scarious; receptacle flat, naked. Anther-bases obtuse or 
2-lobed. Style-arms of male flattencd; tips short, broad, obtuse. Achenes 
compressed, beaked, beak short in the disk, longer in the ray; pappus of 3-5 
caducous bristles or 0. 
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RHYNCHOSPERMUM VERTICILLATUM Reinw. 


Stems 2-3 feet, branches very slender. Leaves 1/3 inches, membranous, 
petioled, lanceolate, acuminate entire or coarsely toothed, narrowed into a very 
slender petiole. Heads $ inch diameter, on short, rigid stout, axillary often 
bracteate peduncles, often one in every axil along the branches. 


Habitat: Temperate West and East Himalaya; from Kashmir, altitude 
5,000 feet (1,400 m.) to Darjeeling and Sikkim, altitude 6,000 feet (2,000m.) to 
Bhotan, extending to the Khasia Mountains, Assam, altitude 5000 feet. 


Genus—MYRIACTIS Less. 


Erect annuals. Leaves alternate, toothed. Heads loosely panicled or solitary, 
homogamous, white with a yellow disk, rayed; ray-fl. 2-numerous-seriate, female 
fertile, small, ligulate, ligules spreading or revolute; disk-fl. male, fertile, 
tubular, 5-fid. Involucre hemispheric; bracts few-seriate, narrow, margins 
scarious; receptacle broad, convex, naked. Anther-bases obtuse. Style-arms 
of male narrow, flattened, tips lanceolate. Achenes compressed, margined; 


pappus 0. 
MYRIACTIS NEPALENSIS Less. 


Glabrous villous or hispid. Leaves ovate or lanceolate coarsely serrate. 
Heads subpaniculate, invol. bracts acute at length reflexed. Achenes mucronate 
at the top not beaked. 


Habitat: Temperate West and East Himalaya; from Kashmir to Darjeeling 
and Sikkim, altitude 5-10,000 feet (1,700 to 3,400 m.), extending to the Khasia 
Mountains, Assam, altitude 4-6,000 feet. 


MYRIACTIS WALLICHII Less. 


Very slender, sparsely hairy. Leaves elliptic-lanceolate unequally serrate. 
Heads very small on slender pedicels. 


This plant is really a slender form of M. nepalensis which in its tum is 
perhaps a form of M. wightii Dc. not recorded from Sikkim. Needs further field 
study. 


Habitat: Temperate West and East Himalaya; from Simla to Nepal to 
Darjeeling and Sikkim, altitude 9-12,000 feet (3,000 to 4,000 m.). 
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Genus—BLUMEA DC. 


Annual or perennial, glandular, pubescent or wholly herbs. Leaves alternate, 
usually toothed or lobed. Heads corymbose panicled or fascicled, rarely racemed, 
heterogamous, disciform, purple rosy or yellow ; outer fl. numerous seriate, 
female, fertile, filiform, 2-3-toothed; disk. male, few, fertile, tubular, slender, 
limb 5-toothed. Involucre ovoid or campanulate; bracts numerous-seriate, 
narrow, acute, soft or herbaceous, outer smaller; receptacle flat, naked. Anther- 
bases sagittate, tails small, slender. Style-arms of male, flattened or almost 
filiform, rarely connate with the adjoining anthers. Achenes small, subterete 
or angled, ribbed or not; pappus I-seriate, slender, often caducous. 


BLUMEA DENSIFLORA DC. 


Stem stout, panicle. Leaves 8-18 inches broadly elliptic or elliptic-lanceolate 
narrowed into a long winged sometimes appendaged petiole puberulous above, 
serrate-toothed or pinnatifid; beneath densely tomentose or clothed with thick 
white felted wool. Heads } inch diameter sessile in rounded clusters on a large 
branched panicle; invol. bracts narrow rather rigid, recept., narrow glabrous; 
corolla-lobes or male hairy, achenes 10-ribbed pubescent, pappus red. 


Habitat: Tropical West and East Himalaya; Darjeeling and Sikkim, 
extending to the Mishmi and Naga Hills, and the Khasia Mountains, Assam, 
altitude 2-4,000 feet (600 to 1,400 m.). 


This species is very much allied to B. balsamifera, due to its very woolly 
white under surface of the leaves, but the corolla lobas are hairy unlike very 
glandular corolla lobes of B. balsamifera. 


BLUMEA LACINIATA DC. 


Erect, usually stout, pubescent or laxly tomentose, stem, branched. Leaves 
usually large membranous runcinate lyrate or subpinnatifid and toothed. Heads 
1-3 inches diameter usually in broad open corymbs; invol. bracts lanceolate 
acuminate villous; recept. pubescent, corolla yellow, lobes of male hairy. Achenes 
ribbed silky. 


Habitat: Tropical West and East Himalaya; from Kumaon eastwards, 
ascending, to 4,000 feet (0-1,400m.), in Darjeeling and Sikkim, extending to 
the Khasia Mountains, Assam. 
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B. subcapitata DC. with denticulate radical leaves, yellow corolla and white 
pappus; and B glomerata DC. with serrate leaves purple heads and yellow 
corolla, reported from Sikkim, altitude 5,000 feet. Need further field study to 
clarify their systematic position. 


B. lacera DC. an allied species of these two is also found in the plains of 
Siliguri and Jalpaiguri and foot hills. It ¢s of medicinal value. 


BLUMEA HIERACIFOLIA DC. 


Robus herb, tomentose, villous or copiously woolly or silky; stem usually stout 
and simple, sometimes scape-like. Lower leaves elliptic or oblong petioled serrate 
or toothed upper sessile often entire. Heads 3-2 inch diameter more or less fasci- 
cled or spiked forming elongate panicles rarely corymbose invol. bracts lanceolate 
acuminate, receptacle glabrous, corolla yellow lobes of male glabrate. Achenes 
hairy. 


Habitat: Throughout the hilly parts of India, from the outer Himalaya 
in Kumaon eastwards and to Darjeeling and Sikkim, altitude up to 3,000 
feet (0-1,000 m.), extending southwards to the Nilgiri Mountains. 


BLUMEA SIKKIMENSIS Hook. f. 


Annual more or less climbing with grooved branches. Stem glabrous. Leaves 
8-12 inches, elliptic, lanceolate, acuminate, obtusely subserrate, membranous, 
glabrous, hirsute beneath, base cordate. Heads 3 inch, loosely clustered at the 
ends of branches; invol. bracts puberulous very narrow revolute in age; § 
Corolla lobes pubescent. Achenes ribbed, silky, pappus dirty white. 

Habitat: reported by Hooker from Darjeeling and Sikkim Himalaya altitude 
5,000 feet (1,700 m.) 


BLUMEA AROMATICA DC. 


A aromatic shruby herb. Stem stout and leaves beneath glabrous pubescent 
or loosely villous. Leaves 6-12 inches membranous obovate-oblong or lanceolate 
serrate toothed or lobulate and jagged membranous lower narrowed into a broadly 
winged often appendaged petiole upper sessile. Heads 1/3-} inch sessile or 
peduncled in clusters on the branches of a large spreading panicle; invol. bracts 
slender puberulous, recept. glabrous. Corolla-lobes glandular. Achenes 10-ribbed 
hairy, pappus red. 
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Habitat: Tropical Himalaya; from Kumaon, altitude 1,000 feet eastwards, 
ascending to 5,000 feet (1,700m.) to Darjeeling and Sikkim, extending to the 
Khasia Mountains, Assam, altitude 3,000 feet. 


A very aromatic shrubby herb, easily distinguished from B. balsamifera 
by the membranous foliage. 


BLUMEA BALSAMIFERA DC. 


A somewhat tall stout arboreous tomentose or villous or silkily woolly herb, stem 
tall corymbosely branched above. Leaves 4-8 inches coriaceous elliptic or oblong- 
lanceolate usually silky above, serrate sometimes pinnatifid narrowed into a usually 
auricled short petiole. Heads } inch sessile or peduncled in ronnded clusters on 
the stout branches of a large spreading or pyramidal panicle, with yellow flowers; 
invol. bracts tomentose, recept. glabrous. Achenes 10-ribbed silky, pappus 
red. 


Habitat: Tropical Himalaya; Nepal to Darjeeling and Sikkim, altitude 
1-4,000 feet (300 to 1,400m.), extending to Assam, Khasia Mountains. 


The most arboreous of all the species, smelling strongly of camphor and 
yielding inferior quality of camphor. 


Genus—LAGGERA Sch. Bip. 


Annual or perennial herbs. Leaves alternate, often rigid and decurrent. 
Heads panicled or axillary, yellow heterogamous,  disciform; outer 
fl-female, numerous-seriate, fertile, filiform, mouth minutely toothed; disk- 
fl.-hermaphrodite numerous seriate-, fertile, tubular, limb 5-fid. Involucre 
campanulate; bracts numerous-seriate, narrow, often rigid, outer shorter; 
receptacle flat, naked. Anther-bases 2-lobed or sagittate; auricles obtuse, or 
actute, often unequal, not tailed nor connate with the adjoining anthers. Style- 
arms of hermaphrodide and pappus as in Blumea. 


LAGGERA FLAVA Benth. 


Glabrous or puberulous slender herb. Stem 6 inches to 3 feet, simple or corym- 
bosely branched above, grooved, Leaves 1-3 inches, sometimes scaberulous, 
membranous, sharply toothed or incised, lower peliobd cauline, oblong cordate 4 
amplexicaul. Heads z inch diameter on capillary peduncles; recept., 
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glabrous; corolla golden yellow, lobes of male glabrous; anthers sagittate, 
Achenes most minute, glabrous. Pappus white. 


Habitat: Throughout Northern India; from the Himalaya in Kumaon 
eastwards, ascending to 6,000 feet (0 to 2,000m.) in Darjeeling and Sikkim and 
Bhotan. 


LAGGERA ALATA, Schultz- Bip. 


A stout, much branched leafy herb. Stem with entire leafy wings. Leaves 
1-4 inches, sometimes almost entire, oblong toothed, sessile decurrent. Invol. bracts 
many, outer short herbaceous often recurved inner long straight. Heads 2/3 
inch diameter racemes on short axillary branched, drooping in fruit. Flowers pur. 
plish. Achenes hairy; pappus white. 


Habitat: Tropical Himalaya, altitude 1-5,000 feet (300 to 1,700m.) from 
Simla eastwards to Darjeeling and Sikkim, extending to the Khasia Mountains, 
Assam. 

Genus—ASTER Linn. 


Herbs or shrubs. Leaves alternate. Heads solitary corymbose 
or panicled, heterogamous, rayed (rarely discoid); ray-fl. herma- 
phrodite, 1-2-seriate, fertile; ligule elongate, white blue or purple; 
5-cleft. Involucre campanulate or hemispheric; bracts few or many-seriate, 
outer smaller or larger; receptacle flat or convex. Anther-bases obtuse, entire. 
Style arms of hermaphrodite flattened, tips lanceolate long or short. Achenes 
compressed, faces with 1-3-ribs or 0; pappus-hairs few or copious, scabrid, outer 
sometimes shorter rigid and paleaceous. 


ASTER TRINERVIUS Roxb. 


Stem 2-3 feet, rarely almost glabrous grooved, sometimes almost hispid. 
Leaves 1-4 inches, very variable, rarely oblong or lanceolate and obtuse, base 
rounded or acute, acuminate, coarsely serrate, usually scabrid on both surfaces. 
Heads 1/3-4 inch diameter, corymbose; invol. bracts linear obtuse or acute; 
ligules 10-15, white, narrow. Achenes 1/16 inch; pappus 1/5 inch, reddish with 
a few short slender hairs. 


Habitat: Central and Western Himalaya; Nepal to Darjeeling and Sikkim, 
altitude 5-7,000 feet (1,700 to 2,400 m.) extending to the Mishmi Mountains 
and Khasia Mountains, Assam, altitude 3-6,000 feet. 
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ASTER HIMALAICUS Clarke. 


A small robust, villous, leafy, erect 1-2 feet tall alpine herb stem leafy 
ascending Radical leaves 1-2 inch persistent petioled, obovate spathulate entire or 
toothed, cauline oblong 1/2 amplexicaul. Head 1} inches diameter, single with 
leafy broadly lanceolate and recurved involucre and numerous ligules. Achenes 


1/10 inch silky; pappus single white. 


Habitat: Alpine Darjeeling and Sikkim Himalaya, altitude 13,000-15,000 ft. 
(4-5000-m.) 


A. tricephalus Clerke is a variety of A. himalaicus, differing in taller habit 
and red stouter pappus hairs. 


ASTER SIKKIMENSIS Hook. and Thoms 


An erect leafy many-branched small shrub. Stems 3-4 feet, much branched, 
soft. Leaves 3-7 by 3-2 inches, narrowed into the broad short $ amplexicaul 
petiole, membranous, lanceolate acute or acuminate entire or seb-surrate. Heads 
2/3 inch diameter, very numerous, on glabrous or very pubescent; Corymbose 
branches; Invol. bracts linear acuminate peduncles slender or stout; ligules very 
many blue. Achenes 1/12 inch 4-ribbed hispid; pappus 1/6 inch, single, white 
or reddish. 


Habitat: Eastern Nepal to Darjeeling and Sikkim, altitude 6-12,000 feet 
(2,000 to 4,000 m.). Common in temperate and sub-alpine Darjeeling and 
Sikkim, often cultivated in gardens for its pretty profusely flowering habit. 


Genus—ANAPHALIS DC. 


Perennial, rarely annual, erect, cottony or woolly rarely pubescent or glabrate 
herbs. Leaves alternate. Heads small, corymbose, heterogamous with the female 
flower outermost, or unisexual or subdioecious, disciform; flower female nu- 
merous, filiform, fertile, 2-4-toothed; flower hermephrodite usually sterile, tubular, 
limb subcampanulate 5-fid. Involucre campanulate turbinate or sub-globose; bracts 
numerous-seriate, scarious, inner with a petaloid limb, outer shorter, outermost 
woolly; receptacle naked, anther bases sagittate; auricles connate, tailed. Style 
of hermaphrodite filiform, obtuse, subcapitate or 2-cleft. Achenes very small, 
oblong; pappus hairs of female 1-seriate, slender, scabrid, quite free and 
caducous, of male often thickened at the tips. 
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ANAPHALIS TRIPLINERVIS Clarke. 


Stems rather stout often flexuous leafy. Leaves beneath densely clothed 
with white wool, 3-8 in. obovate or elliptic-oblong acute amplezicaul 
even auricled at the base, 3-5 nerved cobwebby above. Heads }-3 inch diameter 
in open or close corymbs, invol. bracts 4} inch long ovate-lanceolate acute or 
subacute, white. 


Habitat: Temperate Himalaya, altitude 6,000 to 10,000 feet (2,000 to 
3,400m.), from Kashmir to Darjeeling and Sikkim, to Bhutan. 


ANAPHALIS SUBUMBELLATA Clarke. 


A distinct species with rather viscid, sweet smelling foliage when fresh. 
Pubescent and glandular, greenish brown when dry. Stem 12-16 inches, erect 
rather slender leafy. Leaves 1-2 inches, linear-oblong acute or apiculate 4 amplezi- 
caul obscurely 3-nerved green above and beneath lowest spathulate, margins flat. 
Heads many 4-2 inch diameter in rounded or subumbellate, invol. bracts, nearly 
4 inch lanceolate acute white. 


Habitat: Darjeeling and Temperate and sub-alpine Sikkim Himalaya; 
Lachoong valley, altitude 10,000 to 12,000 fect (3,400 to 4,000m.). 


ANAPHALIS XYLORIZA Schult-Bip. 


The plant is covered with soft spreading brown wool. Leaves } to ? inch long, 
tufted, linear, spathulate Heads } inch diameter, bracts about 15, } in long, 
with a brown claw 4 the length of the blade, flowering stems 1-3 in., scape like 
with linear oblong sessile leaves. 


Habitat: A rather rare distinct high Alpine species of the bordering hills of 
Sikkim and Tibetan region at 9,000 to 17,000 fect. (3,000 to 5,500m.) 


Another high Alpine species of the same region is A. nubigena DC. with 
leaves elliptic or lanceolate or lowest obovate spathulate, l-nerved acute 
or with a naked point or awn. 


ANAPHALIS ARANEOSA DC. 


Stem 1-3 feet erect usually much branched more or less winged by the . 
rent leaf-bases pubescent and glandular or cottony or woolly leafy. Leaves sud- 
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erect or spreading 1-4 inches tapering from a narrow or broad } amplexicaul often 
auricled and sometimes decurrent base to an acuminate point, margins generally 
recurved at the base only pubcrulous or cottony beneath or on both surfaces 
Lnerved. Heads }-} inch diameter, subglobose in subglobose clusters or in 
large open much branched corymbs, invol. bracts 1/12-1/10 inch elliptic obtuse 
white opaque. The glandular forms are sweet-scented. 


Habitat: Temperate West and East Himalaya, from Marri and Simla, alti- 
tude 5,000 to 8,000 fect, to Darjeeling and Sikkim, altitude 6,000 to 10,000 feet 
(2,000 to 3,400m.), extending to Khasia Mountain, Assam, altitude 4,000 to 
7,000 feet. 

ANAPHALIS ADNATA DC. 

The plant, when fully matured and developed, is the stoutiest and the 
largest of the Indian species. Stem simple stout leafy 2-4 feet by }-1 in., densely 
clothed uniformly with white silky or cottony wool. Leaves 2-5 by 4-1} inches 
suberect obovate oblong subspathulate or lanceolate acute or obtuse leathery 1-3 
nerved narrowed to the $ amplexicaul base. Heads numerous 4-} inch diameter 
subglobose in dense rounded clusters on the stout branches of a large corymb or 
in a simple terminal cluster, invol. bracts 1/8 inch long rounded-ovate obtuse 
white opaque. 


Habitat: Temperate East and West Himalaya altitude 6,000 to 8,000 feet 
(2,000 to 2800m.), from Simla eastwards to Darjeeling and Sikkim to Bhutan. 
Extending to the Khasia Mountains, Assam, altitude 4,000 to 6,000 feet. Rare 
in Tiger Hill. 


ANAPHALIS HOOKERI Clarke. 

Stem 1-2 feet simple or corymbosely branched glundular-pubescent leafy. 
Leaves 2-4 inches, spreading narrowly lanceolate tapering from the auricled } 
amplexicaul base to the acuminate point 3-nerved sparsely cobwebby or cottony 
and subglandular both surfaces greenish-brown when dry margins flat. Heads 
very small 1/6 inch diameter globose in broad much-branched corymbs, invol. 
bracts 1/10 inch long broadly ovate obtuse white opaque. 


Aabitat: Darjeeling and Sikkim Himalaya; Lachen and Lachoong valleys, 
altitude 9,000 to 11,000 feet (3,000 to 3,800m.). 


A very distinct looking species, but allied to A. subumbellata in its glandular 
pubescence and habit. 
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ANAPHALIS CINNAMOMEA Clarke. 


Stems 1-2 feet usually simple rather robust leafy and leaves beneath densely 
clothed with white grey or cinnamomeous wool. Leaves 2-4 by 3-2 inches spread- 
ing or horizontal tapering from the middle to a 4 amplexicaul simple or auricled 
base and to the acute point glabrous or woolly above 3-5 nerved, when very 
narrow l-nerved corymb much branched. Heads very many subglobose }.1 
inch diameter, invol. bracts 1/6 inch elliptic-ovate obtuse erect or incurved 
white opaque. 

Habitat: Darjeeling and temperate Himalaya; from Kashmir, altitude 
4,000 to 9,000 feet (1,700 to 3,000m.), to Sikkim and Bhutan, altitude 5,000 
10,000 feet extending to the Khasia Mountains, Assam, altitude 4,000 to 6,000 
feet. Commonly seen in and about Darjeeing, Tiger Hill, Tonglu in full bloom 
in autumn (October-November). 


ANAPHALIS ROYLEANA DC. 


Stems many from the root 4-6 inches, woody below leafy. Leaves }-14 inch 
sessile linear or linear-oblong obtuse or acute woolly beneath or on both surfaces, 
paberulons or scaberulons abone, 1-nerved flat or margins recurved. Heads 4-4 inch 
diameter in rounded corymbs, invol. bracts 14-4 inch ovate obtuse or acute whiie. 


Habitat: Temperate and Alpine Himalaya, altitude 9,000 to 15,000 feet (3,000 
tc 5,000m.), Kunawar to Darjeeling and Sikkim Himalaya, Tonglu, Sandakphu 
and upper Sikkim. 


ANAPHALIS CUNEIFOLIA Hook. f. 


Softly woolly or cottony, stems several ascending slender 6-12 inches, often 
stoloniferous, Leaves 1-2 inches, linear-oblong or obovate-oblong or the lower 
spathulate 4 amplexicaul acute and aristate. Heads 3-3 inch diameter corymbose, 
invol. bracts 4 inch lanceolate acute or obtuse white. 


Habitat: Temperate and Alpine Darjeeling and Sikkim Himalaya from 
8,000 to 12,000 feet (2,800 to 4,000m.) in Kashmir and from 9,000 to 13,000 
feet (3,000 to 4,400m.) in Sikkim, abundant. 


ANAPHALIS CONTORTA Hook. 


Stems 4-24 inches, stout or slender, branches prostrate or ascending leafy and 
leaves beneath or on both surfaces cottony. Leaves }-1 by 4-4 inch 
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sessile 1-amplexicaul often very crowded spreading and twisted narrowly linear or 
oblong from usually a broad or auricled base acute or obtuse I-nerved, margins 
often revolute. Heads 4 inch diameter subglobose in dense simple or lobed 
contracted corymbose cluster, invol. bracts 1/10 inch broadly ovate or oblong obtuse 
white or yellowish, outer often purplish with broad coloured glistening bases. 


Habitat: Temperate and Subalpine Darjeeling and Sikkim Himalaya; very 
common, from 9,000 to 12,000 feet (3,000 to 4,000m.) from Kashmir to East 
Himalaya 7,000 to 13,000 feet, extending to the Mishmi and Khasia Mountains, 
Assam, altitude 4,000 7,000 feet. Abundant all over Tiger Hill, Tonglu, east 
and north Sikkim. 


This species and A. cinnamomea are found growing gregarously all over 
the hill sides with clusters of snow white flowers presenting an attractive 
sight in autumn in Darjeeling and Sikkim. It has a mild insect repellant 
property too somewhat like Pyrethrum. 


Genus—LEONTOPODIUM Br. 


Perennial tufted woolly herbs, with simple leafy flowering stems. Leaves 
quite entire. Heads small, sessile in involucrate clusters, disciform, unisexual 
or 2-sexual with the female flowers outermost; fl. female fertile, filiform trun- 
cate or minutely toothed; fl. hermaphrodite male tubular, sterile, limb campa- 
nulate 5-fid. Involucre campanulate, bracts numerous-seriate, scarious, inner 
acute or with a spreading petaloid, limb, outer smaller, outermost woolly; recept. 
convex, naked. Anther bases sagittate, auricles with slender tails. Styles of 
hermaphrodite usually entire, obtuse of truncate. Achenes of female small, 
oblong, subterete, not ribbed; pappus hairs slender, 1-seriate, shortly bearded, 
bases sub-connate. 


LEONTOPODIUM ALPINUM Cass. 


This, the Edel-Weiss of the Eruopean Alps, is very variable in habit and in 
the length of foliage; amount of woolliness and size of the involucriform leaves; 
the rosulate lower leaves vary from obovate-oblong and } inch long, to linear and 
1-1} inches long, equally woolly on both surfaces or less so or almost glabrate above; 
flowering stem 1-8 inches, erect or ascending, slender or stout, sparingly or dense- 
ly leafy or woolly; cauline leaves sessile or } amplexicaul, linear or linear-oblong, 
rarely obovate, obtuse or acute; involucriform leaves }-1 inch long, linear or 
dilated upwards, spreading or recurved, almost always densely clothed 
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with yellowish wool, always longer than the cluster of heads. Heads moncecious 
t inch long; invol. bracts erect, scarious, oblong-lanceolate, acuminate, tipped 
with purple. Achenes papillose if fertile, smooth if sterile; pappus hairs of female 
filiform, of male thickened towards the tips. 


Habitat: Alpine West and East Himalaya and Tibet, ascending from 10,000 
feet tc nearly 18,000 feet (3,000 to 6,000 m.), in Darjeeling and Sikkim 
Himalaya (abundunt near Nathuila, Jalap-la and Thangu). 


Genus—MICROGLOSSA De. 


Slender shrubs, sometimes climbing. Leaves alternate, quite entire. Heads 
small, corymbose or panicled, heterogamous; ray-fl. female, 1-numerous-seriate, 
fertile, ligule minute, white; disk-fl. few or many, hermaphrodite, fertile, 
tubular; limb dilated, 3-4-fid. Involucre campanulate; bracts numerous-seriate, 
narrow, outer shorter; receptacle flat, naked or nearly so. Anther-bases obtuse, 
entire. Style arms of hermaphrodite flattened, tips long, lanceolate. Achenes 
angled; pappus-hairs copious, slender, 1-2-seriate, rather unequal. 


MICROGLOSSA ALBESCENS Clerke. 


A stout plant with faintly grooved branches. Leaves 2-3 inches, lanceolate, 
acuminate, quite entire or sub-serrate, houry ben2ath, narrowed into the short 
petiole; corymbs often 8 inches cliameter, with lilac conspicuous ligules. Heads 
1 inch diameter. Achenes puberulous, obscurely 5-angled, pappus red not longer 
than the Achenes. 


Habitat: Temperate Himalaya, from Kishtwar, altitude 7,000 to 9,000 feet 
(2,000 to 3,000m.), Darjeeling and Sikkim, altitude 9,000 to 12,000 feet to Bhutan. 


Genus—CONYZA Less. 


Herbs. Leaves alternate, entire, toothed or cut. Heads corymbose or 
panicled, rarely solitary, heterogamous, disciform; outer fl. female, 2-numerous- 
seriate, filiform, rarely ligulate, 2-3-toothed, fertile, pale coloured inner herma- 
phrodite all or mostly fertile, yellow, tubular, limb 5-toothed. Involucre 
campanulate; bracts 2-numerous-seriate, narrow outer smaller; receptacle flat or 
convex, naked or pitted and fimbriate. Anther-bases obtuse, entire. Style-arms 
of female flattened, tips long or short. Achenes minute, compressed; pappus 
slender, 1-seriate. 
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CONYZA JAPONICA Less. 


Annual, 6-12 inches, rarely more; erect villous or wolly; stem often simple 
with well developed radical leaves. Leaves sessile obovate spathulate oblong- 
lanceolate, serrate or crenate. Heads } inch diameter, globose, involucre lanceo- 
late with scarious edges. Achenes 1/24 inch nearly glabrous; pappus § inch 
reddish. Sikkim forms are more slender and glabrous than any others. 


Habitat: Tropical Himalaya from Simla eastwards, Darjeeling and Sikkim, 
extending to the Khasia Mountains, Assam, ascending to 5,000 feet (2,400 m.). 


CONYZA STRICTA Willd. 


Hoary or scabrously pubescent, profusely corymbosely branched and leafy 
herb. Leaves from narrowly linear to spathulate obovate, entire or toothed rarely 
pinnatifid.. Heads } inch diameter, extremely numerous peduncled corym- 
bose, involucre bracts narrowly lanceolate. Achenes about 1/40 inch, puberu- 
lous, pappus 1/16 inch reddish. 


The excessively fastigiately branched and leafy habit of this species, and its 
minute heads, distinguish it from all others. 


Habitat: Sub-tropical Himalaya from Kashmir eastwards, ascending to 
5,000 feet (1,700 m.) in Darjeeling and Sikkim, extending to the Khasia 
Mountains, Assam, altitude 2,000 to 6,000 feet. 


Genus—GNAPHALIUM Linn. 


Hoary or woolly herbs. Leaves alternate, quite entire. Heads small, in 
terminal or axillary corymbs or fascicles, heterogamous, disciform; flowers all 
fertile, outer female, 2-numerous-seriate, filiform, 3-4 toothed; disk-fl. hermaphro- 
dite, fewer, slender, limb dilated 5-toothed. Involucre ovoid or campanulate; 
bracts numerous-seriate, all scarious or with a white yellow or brown more or less 
scarious blade; receptacle naked or pitted. Anther-bases sagittate, cells with 
slender tails. Style-arms of hermaphrodite truncate or capitate. Achenes oblong 
or obovoid, not ribbed; pappus-hairs l-seriate, slender or thickened at the tip, 
caducous, connate at the base or not. 


GNAPHALIUM HYPOLEUCUM DC. 


Stem above and leaves beneath woolly. Leaves sessile linear acuminate 
puberulous or scaherulous above, base dilated 4-amplexicaul. Heads many in 
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corymbose dense clusters, invol. bracts oblong obtuse yellowish or golden glistening, 
achenes papilose. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim, 
Bhutan, altitude 3,000 to 7,000 feet (1,000 to 2,400 m.), extending to the Khasia 
Mountains, Assam, altitude 3,000 to 5,000 feet. 


A usually taller and often stouter annual than G. luteo-album, 
easily distinguished by the longer very acuminate leaves woolly beneath only, 
with often broadly auricled bases. 


GNAPPALIUM LUTEO-ALBUM Linn. 
A very variable annual herb 4-12 inches tall. Leaves 1-2 inches long about } 
inch broad. Heads corymbose, glistening golden yellow. Common both in the 


plains and the hills, ascending to (3,400 m.) 10,000 ft. in Darjeeling and Sikkim 
Himalaya. 


Habitat: Common here and there in open waste places and meadows easily 
spotted by its pretty golden yellow flowers. 


Genus—INULA Linn. 

Herbs, rarely shrubs. Leaves radical and alternate. Heads solitary, 
corymbose or panicled, heterogamous, radiate, rarely disciform; ray-fl. female, 
l-numerous, seriate, fertile, ligule long short or minute, yellow or white, 3- 
toothed; disk-fl. hermaphrodite, fertile, tubular, yellow, limb elongate 5-toothed. 
Involucre broad or rather narrow; bracts numerous, inner usually rigid and 
narrow, outer herbaceous, outermost often foliaceous; raceptacle flat or tumid, 
pitted or areolate. Anther-bases sagittate, tails long simple or branched. Style- 
arms of heimaphrodite linear, broader upwards, obtuse. Achenes subterete, 
usually ribbed; pappus hairs rather short, 1-2-seriate, few or many, smooth 
scabrid or bearded, 


INULA NERVOSA Wall. 

Perennial, pubescent hirsute or villous and glandular. Stem 1-3 feet tall, 
simple or branched erect or flexuous. Leaves 2-4 by 3-14 inches, sessile or sub- 
sessile elliptic or elliptic-lanceolate acute at both ends subdentate scaberulous 
or scabrid above, teeth remote, nerves subparalled with the margin, membranous. 
Heads }-1 inch solitary or corymbose peduncled, ligules white, invol. bracts 
linear-lanceolate acute hirsute erect or recurved, outermost foliaceous or not. 
Achenes silky. 
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Habitat: Temperate Himalaya, altitude 4,000 to 7,000 feet, from Garhwal 
to Darjeeling and Sikkim to Bhutan, extending to the Khasia Mountains, 
Assam, altitude 3,000 to 5,000 feet. 


INULA HOOKERI Clarke. 


Perennial, stem 1-2 feet high, simple or branched villous above. Leaves 
3-5 by 14 inches, sessile or sub-petioled elliptic-lanceolate acute at both ends 
gland-toothed membranous hairy on both surfaces. Heads 13-2 inches diameter. 
Very broad, solitary or 2-3 invol. hemispheric villous, bracts 2? to 1 inch, almost 
filiform, all very slender squarrosely recurved. Achenes 1/14 inch, angled, very 
small glabrous, pappus 3 inch, dirty white. 


Habitat: Sikkim Himalaya, Darjeeling and Sikkim, altitude 7,000 to 
10,000 feet (2,400 to 3,400 m.). 


INULA CAPPA DC. 


Shrubby, 4-8 feet high, branches stout. Leaves 3-9 by 1-2} inches, coriaceous, 
beneath, sessile or shortly petioled oblong or oblong-lanceolate acute toothed 
pubescent or glabrescent above; corymbs densely silkily villous or woolly. 
Heads very many } inch diameter invol. bracts narrow, linear rigid acuminate 
or subulate, pubescent. Achenes 1/20 inch silky. Pappus 3 inch, dirty white. 


Habitat: Temperate, Himalaya from Kumaon to Darjeeling and Sikkim 
to Bhutan, altitude 4,000 to 6,000 feet (1,400 to 2,000 m.), extending to 
the Khasia Mountains. Assam. altitude 4.000 to 5,000 feet. 


INULA EUPATORIOIDES DC. 


Shrubby, branches stout and leaves beneath and corymbs pubescent or 
subtomentose. Leaves shortly petioled elliptic-oblong or lanceolate acuminate 
corraceous irregularly toothed scaberulous above. Heads numerous } inch diameter 
in terminal corymbs shortly peduncled, invol. bracts subulate tomentose. Achenes 
silky, 


Habitat: Eastern Himalaya, Darjeeling and Sikkim to Bhutan, extending 
to the Khasia. Mountains, Assam, altitude 4.000 to 6,000 feet. 
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Genus—CARPESIUM Linn. 

Erect branched herbs. Leaves alternate. Heads terminal or axillary, sessile 
or peduncled, usually drooping, heterogamous, disciform, yellow; outer {. 
female, numerous-seriate, fertile, slender, 3-5-toothed; disk.-f. hermephronite, 
or fertile, slender, limb slightly dilated 5-toothed. Involucre hemispheric or 
subglobose bracts in few series, inner broad obtuse dry, outer with herbaceous 
foliaceous tips; receptacle flat, naked. Anther-bases sagittate, tails slender, 
Style arms linear, obtuse, connivent till late. Achenes elongate, striate 
with an (often glandular) beak surmounted by a corona; pappus 0. 


CARPESIUM TRACHELIFOLIUM Less. 


Slender, pubescent hirsute or glabrate herb. Lower leaves long-petioied ovate- 
cordate sinuate-toothed or lobulate, upper floral subsessile ovate or elliptic- 
lanceolate serrate or entire. Heads very small 4-} inch rarely more sometimes 
subracemose, invol. bracts very few glabrous. 


Habitat: Temperate Himalaya, from Kashmir, altitude 5,000 to 7,000 feet 
(1,700 to 2,400 m.) to Darjeeling and Sikkim, altitude 7,000 to 10,000 feet 
(2,400 to 3,400 m.). 


This is a troublesome weed for the traveller ag the glandular achenes adhere 
to clothes. 


CARPESIUM ABROTANOIDES Linn. 


A stout herb 2-4 feet high, branches long slender. Leaves 3-5 in subsessilé 
lanceolate acuminate quite entire or serrate. Heads } inch diameter, yellow 
subsessile racemosely secund along the leafy branches horizontal or nodding, 
invol. bracts broadly oblong obtuse. 


Habitat: Temperate Himalaya, from Kashmir, altitude 5,000 to 10,000 
feet to Darjeeling and Sikkim, altitude 8,000 to 10,000 feet (2,700-3,400 m.). 


Genus—ADENOCAULON JHook. 


Erect annual or perennial herbs. Leaves alternate lower long-petioled; 
white beneath. Heads small in glandular panicles, heterogamous, disciform; 
flowers all tubular outer 4-7, female, fertile, rarely with imperfect achenes, 
limb 4-5-fid; disk fl. 4-5 sterile. Involucre campanulate; bracts 5, sub-equal, 
herbaceous; receptacle flat. Anther-bases entire or minutely 2-toothed. Style 
hermaphrodite arms of female short brood; of hermaphrodite comate. Achenes 
obovoid obscurely rebbed covered with stalked glands; pappus 0. 
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ADENOCAULON BICOLOR Hooker. 


A perennial herb, stem simple below, panicle and leaves beneath grey with 
appressed cottony tomentum. Leaves 3-4 inches diameter, orbicular subrentform 
or subhastate angled and toothed, membranous, petiole long winged or not. 
Heads } inch. Achenes much longer than the involucre, clothed densely, like 
the peduncle, with large stalked glands. 


Habitat: Temperate Himalaya, from Simla, altitude 6,000 to 9,000 feet, 
Darjeeling to Sikkim, altitude 7,000 to 12,000 feet (3,400 to 4,000 m.). 


This is a rather cosmopolitan species. 


Eclipta alba Hask. It is a common weed in waste places, shady and moist 
jungles in foot-hills of Darjeeling ascending to 6,000 feet. Leaves 1-4 inches, 
linear or oblong-lanceolate, often toothed. Head }-4 inch diameter. Flowers 


white. It is a valuable medicine for healthy growth of hairs and liver trouble. 


Genus—GALINSOGA Ruiz et Pav. 


Annual herbs. Leaves opposite, entire or toothed. Heads small, peduncled, 
subterminal and axillary, heterogamous, rayed; ray-fl. few, female, 1-seriate 
fertile ligule, yellow spreading; disk-fl. hermaphrodite, fertile, tubular, limb 5-fid, 
Involucre hemispheric; bracts few, 1-2 seriate, ovate, obtuse, striate; receptacle 
conic or elongate; pales slender, serrate. Anthers-bases subentire. Style-arms 
of hermaphrodite acute or with an acute short tip. Achenes angled or the outer 
dorsally compressed; pappus of a few scarious, entire awned or fimbriate scales, 
of the ray often 0. 


tALINSOGA PARVIFLORA Cav. 
A weed, erect, hispid or glabrous herb, 6-12 inches high. Leaves petioled, 
1-2 inches, membranous ovate, obtusely-acuminate. 3-nerved, subserrate. Heads 
t inch diameter peduncles very slender; invol. bracts broad, green. 


Habitat: A weed in cultivated and waste places in the Himalaya, common 
in Darjeeling and Sikkim, altitude 4,000 to 8,000 feet, (1,400 to 2,800 m.) 


’ 
introduced from America. 


Tridax procumbens Linn. A South American weed, now extremely common 
in waste places and roadside. A procumbent herb with hirsute ovate ovate- 
lanceolate leaves, 1-2 inches long ; head ? inch diameter., flowers white, 
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achenes brown. Commonly called Indian daisay. Used in the Treatment of 
Cholera and the juice in used for healing cuts. 


Genus—BIDENS Linn. 


Annual or perennial, sometimes climbing herbs. Leaves opposite, entire 
toothed gashed or 1-2-pinnate. Heads corymbosely panicled or subsolitary, 
heterogamous and rayed or homogamous and disciform; ray-fl. if present 
female or neuter, 1-seriate, ligule spreading yellow or white; disk-fl. hermaphro- 
dite fertile, tubular, limb cylindric 5-fid. Involucre campanulate or hemis. 
pheric; bracts sub-sagittate. Style-arms of hermaphrodite hairy above, tips 
short acute or long and subulate. Achenes 4-gonous or dorsally compressed, 
linear or cuneiform, often narrowed but not beaked above; pappus of 2-4 
rigid, retrosely hispid bristles or 0. 


BIDENS PILOSA Linn. 


Glabrous or hairy, erect herb, 6 inches to 36 inches high. Leaves 3-fid 
3-foliolate or 1-2-pinnatifid. Heads on long peduncles with or without white 
or yellow rays; involucre bracts with broad scarious margins. Achenes 
4-2 inch, black with 2-4 short stout, spinescent awns covered with recurved hooks. 


Habitat: Throughout India, ascending the Himalaya, Darjeeling and 
Sikkim, altitude 6,000 feet (2,000 m.). Rather cosmopolitan species in 
subtropical countries. 


This is one of the most common weeds and pest in open areas and waste 
places everywhere. It is seen often growing on walls and thatched roofs of 
huts. It is an obnoxous plantas its barbed hooks of achenes stick to the 
garments and body when one walks over waste fields, jungles or forest paths. 


Genus—ERIGERON Linn. 
Characters of Aster, but ray-flowers usually in several rows with very 


slender short or long ligules, and the achenes narrower. Pappus often double, 
the outer of a few short hairs or bristles. 


The plants of this genus are extremely variable and difficult to discriminate 


: . is 
one from the other, and certain of them from species of Aster. The genu 
needs revision. 
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ERIGERON LINIFOLIUS Willd. 


It is an escape often found as a garden weed. It is a stout erect hirsute 
herb, with a leafy stem and branches. Leaves are close-set, 24 by 3-3 inch, 
serrated here and there. Numerous peduncled heads are sub-paniculate and }-} 
inch in diameter. 


Habitat: Found in Darjeeling and Sikkim as a weed altitude 1-6,000 treet 
(2,000 m.) 


ERIGERON MONTICOLUS DC. 


In its usual form a scapigerous plant, but sometimes branching. Perennial, 
glabrous or sparsely hairy. Leaves petioled, radical resulate obovate-lanceolate 
acute subentire. Heads solitary or few on a slender scape-like stem, ligules many 
twice as long as the pappus. 


Habitat: Temperate and Alpine Himalaya Kumaon to Nepal, to Darjeeling 
and Sikkim, altitude 2,400 to 3,000 m. 


Erigeron asteroides Roxb. A pubesent or villous, coarse annual, branched 
herb. Redical leaves obovate, petioled; cauline obovate or oblong 4 inch, amplezi- 
caul all toothed or lobulate. Heads }-} inch solitary or subcorymbose; ligules 
capillary blue. Achenes flat minute } inch; pappus reddish or dirty white. 


Habitat: Nepal to Darjeeling and Sikkim, ascending to 4,000 feet. (1,406m.) 
ERIGERON MULTIRADIATUS Benth. 


Hirsute or pubescent, erect, herb. Stem stout or slender simple or branched 
sparingly above. Leaves all cauline obovate or lanceolate obtuse or actue entire or 
1-2 toothed. Heads 2-3 inches diameter solitary or few long-peduncled, ligules 
2-3 times longer than the pappus, very numerous, short pappus hairs few, red. 
Achenes 2 inch nearly glabrous. 


Habitat: Temperate and Alpine Himalaya, from Kashmir and Kumaon, 
altitude 7,000 to 9,000 feet, and to Darjeeling and Sikkim, altitude 9,000 
to 12,000 feet (3,000 to 4,000 m.). 


Genus—ARTEMISIA Linn. 
Herbs or shrubs, usually strong-scented. Leaves alternate, entire serrate 
or 1-3-pinnatisect. Heads small solitary or fascicled, racemose or panicled, 
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never corymbose, heterogamous or homogamous, disciform; outer flower 
female, 1-seriate, fertile, very slender 2-3-toothed; disk f1. hermaphrodite 
fertile or sterile, limb 5-fid. Involucre ovoid, subglobose or hemispheric; 
bracts few-seriate, outershorter, margins scarious; receptacle flat or raised, 
naked or hirsute. Anther-bases obtuse, entire. Style-arms of hermaphrodite 
with truncate usually penicillate tips, often connate in the sterile flower. 
Achenes very minute, ellipsoid oblong or subobovoid, faintly striate; pappus 0. 


ARTEMISIA PARVIFLORA fozb. 


Perennial, villous, hoary or glabrous inodorous 1-3 ft. high herb. Stems erect 
or ascending stout paniculately branched grooved. Leaves 1-2 in. long, sessile 
linear- uneate, tip entire or acutely 2-8-fid or flabellately lobulate rarely pinnatifid, 
upper linear entire acute, the lowest palmately spreading 3-5 fid lobes. Heads 


at inch diameter globose secund in elongate strict panicled racemes, invol. 


bracts broadly oblong with broad scarious edges. Flowers 6-10. Achenes 
about J, inch long, ellipsoid smooth brown. 


Habitat: Temperate Himalaya; throughout from Kashmir, altitude 7,000 
to 9,000 feet to Darjeeling and Sikkim, altitude 7,000 to 11,000 feet (2,400 
to 3,700m.), extending to the Khasia Mountains, Assam. This species is also found 
in the hills of Paresnath, altitude 4,000 feet, Bihar. It is one of the common 
species of the East Himalaya. 


It is synonymous to A. Roxberghiana Bess., which was grown along with 
A. indica Willd. in the Calcutta Botanic Garden. There are several at least 
three formsif not varieties of this speciesas seen in different zones of vegetation 
in various parts of Darjeeling and Sikkim due to variation in the form of 
leaves and spikes. 


It is an important medicinal plant used as vermifuge and in the treatment 
of hysteria and other diseases. It does not contain santonin. A. maritima Linn., 
particularly var. brevifolia of North West Himalaya, is rich in Santonin, and 
it is now cultivated in Kashmir. 


ARTEMISIA CAMBELLII dk. f. and T. 


A strongly scented tufted stout herb, about 1 foot high clothed with buff 
subsilky tomentum. Leaves radical 1-14 inches long petiole stout with sheathing 
base, cauline sessile with auricled base, segments with revolute margins, 2-3 
lobed, lobes lanceolate acute, tomentose on both surfaces. Heads 4 inch diameter 
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Artemisia vulgaris Linn. 


round, brown in woolly clusters. Involucre. bracts densely woolly oblong, outer 
with narrow scarious margins 


Habitat: An Alpine plant of Sikkim Himalaya near the Tibetan passes 
above Jalap La, Nathu La, Donkya La 15,000 to 18,000 feet, (5,000 to 
6,000 m.) 


ARTEMISIA VULGARIS Linn. 


A tall aromatic rather spreading or bushy shrub up to 10 feet high, hoary 
pubescent or tomentose. Stems leafy paniculately branched. Leaves 5 to 10 
inches long and broad, large ovate, lobed laciniate or 1-2-pinnatipartite, white- 
or buff tomentose beneath rarely hoary or green on both surfaces, lobes acute 
irregularly serrate or lobulate lower petioled upper sessile or petioled with 
stipule-like basal lobes, upper-most linear-lanceolate entire. Heads }-% inch long 
ovoid or sub-globose clustered or seriate subsecund in short or long 
suberect or horizontal panicled racemes; involucre. bracts woolly or glabrate, 
outer small herbaceous, inner almost wholly scarious. Corollas glabrous. 


Habitat: Throughout the mountainous districts of India, Burma and 
beyond and across the Eastern Himalaya at elevation of 5,000 to 12,000 feet, 
(2,400 to 3,400m.). Extremely common in Darjeeling and Sikkim; at alt. 5,000 to 
10,000 feet extending to the Khasia, Mountains, Assam. It is found 
gregarous sometimes almost in pure association or groups in open places and 
hillsides. It is used medicinally as vermifuge, and insect repellant. The 
wooden floors of the monstary is polished by the leaves. Leaves and flowers 
kept in boxes and under the beds to drive out bugs and insects. There is no 
trace of santonin in this species too. 


Genus—CREMANTHODIUM Benth. 


Perennial scapigerous herbs. Leaves chiefly radical, cordate or reniform, 
toothed, rarely pinnatifid. Heads solitary on a leafless or 1-2-leaved or bracteate 
scape, always nodding or deflexed, heterogammous, radiate, yellow or pale 
pink; ray-fl. female, l-seriate, fertile, ligule large spreading 2-4-toothed; 
disk-fl. hermaphrodite fertile tubular, limb cylindric 5-fid. Involucre campanu- 
late or hemispheric, bracts 1-seriate, membranous; receptacle flat naked, pitted. 
Anther-bases sub-entire. Style-arms short or long, flattened, obtuse or acute, 
Achenes angled, 5-10 striate, glabrous; pappus-hairs copious, white or reddish, 
slender, rough or barbellate. 
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This genus requires revision and some of its species recorded in F. B. I. 
Vol. IV, P P. 330-332, are likely to be sunk under the genus Senecio, section 
Lngularia to which it bears close affinity. 


CREMANTHODIUM RENIFORME Benth. 


Nearly glabrous, 12-18 inches high. Leaves long-petioled reniform or orbicular 
sinuate-toothed glabrous palmately nerved scape sparsely hairy with black hairs 
towards the tip. petiole 6-12 inches, very slender, blade 2-4 in. diam. Head 
3 inches diameter. Involucre bracts oblong-lanceolate acuminate, ligules broad 
entire or minutely toothed yellow. Achenes 1 in. long cuneate, pappus white, 
minutely scabrid. } in. long. 


Habitat: Central and Eastern Himalaya; Nepal to Darjeeling and Sikkim, 
altitude 10,000 to 15,000 feet, (3,000 to 5,000 m.). 


Four other allied Alpine species 4-8 in high, are reported to occur between 
13-16,000 feet in Sikkim. These are—C. Thomsoni clarke, with ligules 3-fid, 
yellow, puppus red-brown; C. Hooker clarke, with ligules yellow, pappus 
reddish; C. palmatum Benth. With legules very broad 2-4 fid, pink pappus 
white. 

Genus—GYNURA Cass. 


Succulent herbs, rarely undershrubs, glabrous or hispid. Leaves alternate, 
entire toothed or pinnatisect. Heads solitary or corymbose, bracteolate at the 
base, homogamous, disciform, yellow or purplish; fl. all hermaphrodite, fertile, 
tubular, with rarely a few more slender outer female ones, limb 5-toothed. 
Involucre cylindric or subcampanulate; bracts 10-12, 1-seriate, narrow, equal 
margins scarious; receptacle flat, pitted or shortly fimbrillate. Anther-bases 
entire or subauricled. Style-arms slender; tips long, subulate, hispid. Achenes 
narrow, many-ribbed; pappus hairs copious, numerous-seriate, slender, white. 


GYNURA NEPALENSIS DC. 

A tall, handsome, shrubby species, corymbosely branched above, hoarily 
pubescent or subtomentose, leafy. Leaves 3-7 inches, obovate oblong or lanceolate 
acuminate, the lower narrowed into a petiole entire sinuate irregularly toothed 
or base subpinnatifid. Heads 3-1 inch long, many, involucre bracts hoary- villous; 
achenes glabrous or sparsely pubescent. 
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Habitat: Temperate Himalaya; from Kumaon to Darjeeling and Sikkim to 
Bhutan, altitude 4000 to 5,000 feet. (1,300 to 2,400 m.). A rather very common 
species found in waste places and road sides. 


Another species commonly met with is G. angulosa DC., Var. petsolata 
with elliptic lanceolate leaves, less toothed, distinctly petioled. Occurring 
in Darjeeling and Sikkim extending to the Khasia Mountains Assam, altitude 
1,400 to 2,000 m. 


Genus—SOLIDAGO Linn. 


Perennial herbs. Leaves alternate. Heads small, often in scorpioid cymes, 
heterogamous, rayed, yellow; ray-fl. few, l-seriate, female, ligulate; disk- 
fl. tubular, 5-fid. Involucre oblong or campanulate; bracts many-seriate, 
coriaceous; receptacle small, usually pitted. Anther-bases obtuse. Style-arms 
hermophrodite of flattened, tips lanceolate. Achenes subterete or angled, 
8-12-ribbed; pappus hairs 1-2-seriate, slender, scabrid. 


SOLIDAGO VIRGA-AUREA Linn. 


Glabrous or pubescent, stems erect stout subsimple 6-24 inches. Lower leaves 
petioled ovate or oblong sub-serrate, upper smaller narrower entire. Heads 1-4 
on short axillary peduncles collected in a long leafy panicle, involucre bracts 
narrow acute, ray-fl., bright yellow about 8. Achenes glabrous or puberulous. 


Habitat: Temperate Himalaya; from Kashmir eastwards to Darjeeling 
and Sikkim, altitude 5,000 to 9,000 feet (1,700 to 3,000 m.), extending to the 
Khasia Mountains altitude 4,000 to 6,000 feet Assam. It is cosmopolitan species. 
Commonly cultivated in gardens as an ornamental plant. 


Dichrocephala latifolia DC., is a 12-24 in. tale herb; leaves ovate or 
lanceolate, entire, pinnatifid or lyrate; heads on divaricating peduncles, 
yellow or purplish; achenes }-£ in., smooth, occurring ocasionally in temperate 
Darjeeling and Sikkim, altitude 9,000 ft. 


Genus —SENECIO Linn. 


Herbs, undershrubs or shrubs. Leaves radical or alternate, entire or variously 
divided. Heads solitary corymbose or racemose, heterogamous (rarely homo- 
gamous), usually yellow; ray-fl. female, fertile, ligulate (or 0); disk-fl. 
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hermaphrodite, fertile, tubular, 5-fid. Involucre various, bracts 1 or sub-2-seriate 
equal, erect, free or connate at the base, with few or many very short outer nts 
(heads bracteolate); receptacle flat or convex, naked, pitted or fimbrillate, 
Anther-bases obtuse, or auricled, or minutely tailed. Style-arms of hermaphrodite 
recurved, tips truncate and penicillate, rarely rounded or with a short narroy 
point. Achenes subterete or outer dorsally compressed, 5-10-ribbed; pappus-hairs 
copious or sparse, soft, white, smooth, scabrid or barbellate. 


SENECIO GRACILIFLORUS Dc. 


Glabrous, erect, stem 2-6 feet high, flexuous terete or nearly so, angled or 
grooved. Leaves 4-6 by 2-4 m., membranous, large petioled lyrate pinnatifid 
lobes 6-8 pair ovate or oblong-lanceolate, acuminate, coarsely unequally serrate 
petiole not auricled. Heads } inch erect or drooping, many narrow bracteolate 
5-8-fid, in much branched corymbs or panicles, involucre bracts 5-7 linear obtuse 
glabrous, ligules 3-5. Achenes ribbed glabrous all pappose, pappus white. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim to 
Bhutan, altitude 8,000 to 13,000 feet (2,700 to 4,400 m.). 


SENECIO CHRYSANTHEMOIDES DC. 


Robust 2 to 6 feet tall herb, glabrous below, pubescent above, stem erect 
usually much corymbosely branched. Leaves glabrous rarely hoary beneath, 
lower lyrate-pinnatifid with an auricled petiole and large gashed terminal lobe, 
upper sessile broadly amplexicaul pinnatifid, the lobes often very large, auricle 
gashed and toothed. Upper leaves 1-9 by }-4 in., rarely lyrate-pinnatifid terminal 
lobes ovate oblong deltoid. Heads 4 inch diameter numerous bracteolate corymbose 
many-fld, involucre bracts 10-12, 3-4 in., thickened at the base; oblong acute, 
ligules 8-12. Achenes glabrous or puberulous all with white pappus or the ray 
without pappus. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim, 
altitude 8,000 to 13,000 feet (2,400 to 4,400 m.), extending to the Khasia 
Mountains, altitude 4,000 to 5,000 feet, Assam. It is the commonest species of 
the genus in higher ranges. 


SENECIO BRACTEOLATUS 4&.f. 


This dwarf Alpine plant much allied to S. chrysanthemoides, only 4-6 inches, 
high with elliptic obtuse leaves and purplish involucre bracts was recorded 
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by J. D. Hooker from Sikkim Himalaya, altitude 15-16,000 ft., (5,000 to 5,500 m.} 
It is also not very different from, except the bracteolate head, S. alpinus of 


Cc. B. Clarke. 


§. diversifolius Wall, is another robust species allied to S. chrysanthemordes, 
but it is stouter, heads, broader, more flexuous and its characteristic red-pap- 
pus at all ages. Darjeeling and Sikkim, altitude 10-14,000 ft (3,400 to 4,400m. ) 


SENECIO NUDICAULIS Ham. 


Glabrous or sparsely pubescent 6-in,-3ft. Radical leave often rosulate sessile 
or narrowed into a petiole obovate or linear or obovate-oblong or spathulate obtuse 
obtusely crenate, or more entire, cauline sessile 2-3 in. linear-oblong or obovate 
contracted, 6-7 in. with very dilated auricled bases iregularly crenate lobulute 
or toothed base contracted or dilated and auricled. Heads many } inch diameter 
bracteolate broadly campanulate many-fid, involucre bracts 10-14 oblong acute 
3-nerved, Limb. of disk-fi. campanulate. Achenes puberulous all with whitish 


pappus. 


Habitat; Temperate Himalaya, altitude 5,000 to 10,000 feet (1,700 to 
3,400 m.) from West Himalaya; to Darjecling and Sikkim. 


SENECIO TETRANDUS Ham. 


A small 4-8 inches, high herb, annual, slender, glabrous, stem sub-angular or 
terete sometimes winged. Leaves narrowly oblong from an auricled sometimes 
decurrent base irregularly pinnatifidly lobed, lobes subacute irregularly sparingly 
toothed. Heads } inch diameter many-fid subcampanulate — bracteoltae 
subcorymbose, involucre bracts linear-lanceolate acuminate green with white mar- 
gins glabrous, ligules overtopping the involucre, achenes scabrid, pappus white. 


se Darjeeling and Sikkim plains at the foot of the hills, 500 to 
, t. 


SENECIO MORTONI Clarke. 


A rather robust 3-4 feet high plant. Stem above and corymb puberulous. 
Leaves 18 inches in diameter, reniform, palmately 5-11-lobed lobes gashed and 
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toothed; petiole of the radical long not winged, of the cauline with a basa] sheath. 
Heads corymbose, facicled many large narrow 5-6-fid., bracteolate linear, revolute 
base very narrow, involucre bracts 3 inch long, 3-5 linear-oblong acute oe 
obtuse free to the base, 2-seriate, ligules 0. Achenes 2-2 inch narrow, glabrous 
equalling or exceeding the red pappus. 


Habitat: Eastern Himalaya; E. Nepal to Darjeeling and Sikkim and Ww. 
Bhutan, altitude 9,000 to 12,000 feet (3,000 to 4,000 m.). 


It is named after a grandson of the illustrions Williams Roxburgh, the 
first official Superintendent of the then Royal Botanic Garden, Calcutta 
Mr. Morton was the Dy. Commissioners of Sikkim in 1870. 


SENECIO TRILIGULATUS Ham. 


Erect herb. Glubrous except sometimes the corymbs, stem and branches 
long and slender. Loaves petioled ovate-lanceolate caudate-acuminate more or less 
serrate membranous. Heads } inch long few-fid. ebracteolate in rounded azillary 
and terminal much branched corymbs with short slender branches and peduncles, 
involucre bracts 8 short linear-oblong obtuse, ligules 3-4. Achenes glabrous. 


Habitat: Central and Eastern Himalaya; Nepal to Darjeeling and Sikkim, 
altitude 5000 to 7,000 feet (1,700 to ,4002 m.) extending to Bhutan to Mishmi 
Hills Assam. 


SENECIO LIGULARIA Hook. 


Very variable shout herb, stems glabrous, or cottony above, stout, erect. 
Leaves 1 foot in diameter, not lobed, cordate-sagittate or subdeltoid or rentform 
obtuse or acute coarsely toothed, basal sinus shallow or deep, petiole of the lower 
long simple, of the upper winged and sheathing. Heads many-flowered, subsecund 
in a solitary terminal simple raceme pendulous, base narrow, involucre bracts 
oblong acute free to the base, ligules 4-2 in. several very long. Achenes } inch 
long, narrow longer than the reddish pappus. 


Habitat: Temperate and Subalpine Himalaya; from Kashmir to Darjeeling 
and Sikkim, altitude 9,000 to 12,000 feet (3,000 to 4,000 m.). 


A much stouter herb S. retisus Wall. with leaves 8 in. in diam., reniform o 
nearly orbicular toothed petiole not winged; heads; 1} in. diam., achenes } in. 
pappus whitish is reported from Alpine Sikkim—alt. 12-15,000 ft. 
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SENEVUIO ARANEOSUS DC, 

An extensive climbing, glabrous or sparsely cottony herb with grooved 
branches, Leaves 3-7 by 2-5 inches, petioled cordate acuminate entire or sub- 
3.lobed toothed or sinuate-toothed 5-7-nerved; coriaceous or membranous petiole 
not auricled. Heads 4-3 inch long, bracteolate in open axillary and terminal 
rounded corymbs, involucre bracts 8, linear oblong, sub-acute with thickened 
mesial band, ligules 0. Achenes glabrous striate, pappus white. 


Habitat: Western Himalaya; from Darjeeling and Sikkim to Mishmi, altitude 
5,00u to 7,000 feet, Khasia Mountains, altitude 2,000 to 5,000 feet (1700-2400-). 


SENECIO BUIMALIA Ham. 


Climbing leafy shrubs or undershrubs, branches grooved. Branches, leaves 
beneath and inflorescence cottony. Leaves-3-5 by 2-3 inches, glabrous above, 
petioled ovate-cordate acuminate sinuate toothed or entire 3-5 nerved, petiole not 
auricled. Heads 3-3 inch long, bracteolate few in axillary rounded corymbs, 
involucre bracts about 8 linear-oblong, ligules few. Achenes 4 inch, glabrous, 


slender, angled; pappus } inch, white. 


Habitat: Central and Eastern Himalaya; Nepal, to Darjeeling and Sikkim, 
altitude 5,000 to 6,000 feet (1,700 to 2,000 m.). 


SENECIO SCANDENS Don. 


Climbing herb, branches zigzag, grooved or ribbed; glabrous or branches and 
leaves beneath slightly pubescent. Leaves 3-4 by 3-14 inches, hastate or ovate- 
hastate acuminate, entire, crenate or toothed, sometimes pinnate below, petiole 
short auricled. Heads } inch long, in lax divaricate rounded corymbs, involucre 
bracts 10-12 linear-oblong acute, ligules few or many. Achenes + inch, slender, 


4 angled or ribbed. . 


Habitat: Temperate Himalaya; Kumaon, altitude 6,000 to 7,000 feet, Nepai to 
Darjecling and Sikkim, altitude 6,000 to 10,000 feet, (2,000 to 3,400 m.), 
extending to the Khasia Mountains, Assam, aitltude 5,000 to 6,000 feet. 


SENECIO TETRANTHUS DC. 

Climbing, nearly glabrous, herb, branches terete. Leaves 5-7 by 14—3 inches, 
ovate-cordate or lanceolate, often. candate acumihate sometimes orbicular cordate, 
4 inches diam, acuminate serrate membranous, petiole pubescent not auricled. 
Heads 3-1 inch solitary, long in bracteolate axillary and terminal 
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thyrsiform panicles, 4-fid., involucre bracts 5-6 short oblong obtuse 
glabrous, ligules 2. Achenes 5 inch, glabrous; pappus white, reddish much 
shorter than the corollas. 


Habitat: Temperate Himalaya; Nepal to Darjeeling and Sikkim, altitude 
7000, to 8,000 feet, (2,400 to 2,700 m.). 


SENECIO WALLICHII DC. 


Rather woody slender 2-3 inches high herb,s parsely pubescent. Leaves 8-10, 
3-7 by 2-4 inches, radical. Long-petioled broadly ovate-cordate auminate sinuate- 
toothed membranous. Scape 12-24 inches, almost leafless pubescent or woolly above, 
flowering at the top. Heads 1-3 inches, long thyrsoid corymb, bracteolate narrow 
5-fid., involucre bracts 5 onlong obtuse,l igules 2, Achenes + inch, slender, 
glabrous; pappus white shorter than corollas. 


Habitat: Central and Eastern Himalaya; Nepal to Darjeeling and Sikkim 
altitude 7,000 to 10,000 feet (2,400 to 3,400 m.). 


SENECIO ALATUS Wall. 


A stout 1-2 feet or more high plant, glabrous pubescent or cottony. Stem 
short or long simple stout. Leaves 5-12 by 4-6 inches, ovate-cordate or lanceolate 
acuminate serrate membranous, petiole long with broad dilated toothed wings, 
broadly auricled at the base, stem beyond the leaves elongate simple or 
branched. Heads 4 inch long ebracteolate about 6-fid. in very large branched 
thyrsoid panicles, involucre bracts 4-7 linear obtuse pubescent, ligules 2. Achenes 


; inch, glabrous or puberulous slender; pappus white. 


Habitat: Temperate Himalaya; from Simla, altitude 6,000 to 9,090 feet, to 
Darjeeling and Sikkim, altitude 7,000 to 13,000 feet (2,400 to 4,000 m.). 


SENECIO QUINQUELOBUS Hook F. & T. 


A 2-3 feet tall perennial p'ant, naked below, herbaceous, glabrous or sparsely 
pubescent. Stem, simple long slender erect flexuous. Leaves as long as broad or 
broader, 2-4 inches in diameter, petioled membranous cordate or subreniform and 
3-7 angled or palmately lobed, angles or lobes coarsely sinuate-toothed and teeth 
acute and apiculate, petiole slender not auricled. Heads narrow 4-6 fid. bracteolate 
long-peduncled drooping in simple or branched longs lender racemes, peduncles 
bearing 
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many bulbils, involucre bracts 5-6 linear membranous, ligules 0. Achenes = 
inch, tip dilaled, slender glabrous shorter than the scanty white pappus. 


Habitat: Temperate Himalaya; from Garhwal to Darjeeling and Sikkim to 
Bhutan, altitude 10,000 to 12,000 feet (3,400 to 4,000 m.). 


SENECIO KUNTHIANUS Wau. 


An erect herb with leafy stem glabrous or puberulous simple or corymbosely 
branched above. Leaves 14-3 inches, by } to 1 inch, short-petioled ovate or ellip- 
tic-lanceolate acute coarsely toothed snowy-white tomentose beneath. Heads } 
inch long many-fid. bracteolate campanulate in broad terminal corymbs, involucre 
bracts 5-8 narrow acute glabrescent, ligules 5-7. Achenes $ inch, pubescent; 


pappus white as long as the tubular corollas. . 


Habitat: Temperate and Alpine Himalaya; from Kashmir, altitude 10,000 
to 14,000 feet, Darjeeling and Sikkim, altitude 12,000 feet, (4,000m.). 


SENECIO ACUMINATUS Wall. 


An erect 2-3 feet tall herb, pubescent above. Stem corymbosely branched. 
Leaves 5-7 by ?-14 inches, shortly petioled elongate-lanceolate caudate-acumi- 
nate finely serrate glabrous on both surfaces, rather thin, nerves reticulate. Heads 
3 inch long 2-3-fld., flowers twice as long as the involucre, bracteolate narrow 
in terminal and axillary long-peduncled corymbs, involucre bracts 3-5 linear-nhlang 
obtuse glabrous, ligule solitary minute. Achenes glabrous; pappus reddish 
equalling the tubular corollas. 


Habitat: Central and Eastern Himalaya; Nepal,to Darjeeling and Sikkim- 
altitude 8,000 to 10,000 feet (2,700 to 3,400m.) 


Genus—EMILIA Cass. 


Annual or perennial herbs, often glaucous, glabrous or hairy. Leaves, radical 
crowded, petioled, entire toothed or lyrate-pinnatifid; cauline few, stem-clas- 
ping. Heads long-peduncled, solitary or loosely corymbose, without bracteoles 
at the base, homogamous, discoid, yellow or red; fl. all hermaphrodite, fertile, 
tubular, limb elongate 5-toothed. Involucre cylindric; bracts 1-seriate equal, 
free or cohering striate; receptacle flat, naked. Style-arms subterete, tip short 
obtuse or long and acute. Achenes subterete or angled and 5-ribbed; pappus 
hairs copious, white, soft, slender. 
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Out of the five species reported from India, only one is recorded from Dar. 
jeeling and Sikkim Himalaya. This species is frequently found growing at an 
altitude 600 to 1,400m. and extends to the Khasia Mountain, Assam, and 
Upper Burma. This species is F'. prenanthoidea DC. A slender 1-3 feet tall herb 
glabrous or scabrid. Lowest leaves ovate petioled or absent, upper sessile, 
linear oblong obtuse or acute nearly entire or deeply sagittately or broadly 
auricled at the base. Invol crebracts shorter than the scarlet flowers. Style 
arms delated at the tip. Achenes glabrous. 


In the plains and foot-hills of Siliguri and Jalpaiguri E. sonchifolia DC. with 
purple flowers, achenes 5-ribbed is occasionally met with at an altitude 4,000 
feet. 


Genus—CNICUS Linn. 


Characterised by outer involucre bracts foliaceous and pappus hairs 
feathery. Heads dioecious. Corolla-limb 5-partite. Achenes linear-oblong, com- 
pressed. Involucre bracts all spinulose, never with or without dilated at the tip. 


CNICUS INVOLUCRATUS DC. 


Tall, stout, erect plant, 2 to 6 feet high branched above. Leaves  setulose 
above white-tomentose beneath teeth and lobes spinescent, radical about a foot long, 
petioled pinnate, seyments lanceolate sinuate-lobed or toothed, cauline broader 
cordate-amplexicaul ovate or lanceolate pinnatifid. Heads 14-2} inches diameter 
inclined, solitary or fascicled involucrate, involucre bracts glabrate all ending in 
slender erect or subrecurved spines or a few innermost linear acuminate ; corolla 
1] inch long, glabrous. Achenes } inch long, obovoid-oblong, margins obtuse; 
pappus % inch, brown. 


Habitat: Temperate Himalaya; from Kashmir to Bhutan, Darjeeling and 
Sikkim, altitude 8,000 to 12,000 feet (2,700 to 4,000m.) 


C. eriophoroides Hk. f. is an allied species to C. involucratus. It is a tall 
sparsely villous or cottony plant with large broad ovate or ovate lanceolate 
sinuate lobed, invol. bracts lanceolate ending in soft long spines, corolla 24 inch, 


A Temperate and Alpine plant, altitude 10 to 14000 feet. 
CNICUS ARGYRACANTHUS DC. 


A more slender plant than the other species, stem cottony. Leavesg labrous 
ahoye cottony or glabrate beneath, lobes and teeth strongly spinescent, radical 
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petioled pinnatifid lobes rounded, cauline broader cordate-amplexicaul. Heads 
3.] inch diameter sessile densely fascicled involucrate, involucre bracts with woolly 
margins and long strong erect or spreading spines, innermost linear acuminate, 
corolla $ inch white. Achenes } inch long; pappus nearly white. 


Habitat: Temperate Himalaya, altitude 6,000 ot 9,000 feet (2,000 to 3,000m.), 
from Murree to Bhutan, Darjeeling and Sikkim. J. D. Hooker mentions that it 
is excluded from Sikkim, where it must have migrated after his visit to Sikkim 
in 1848-49. Occasionally met with in Darjeeling and Sikkim, and needs further 
search and collection for detailed study. 


CNICUS WALLICHII DC. 

A variable 4-10 feet. tall shruby plant Stem pubescent leafy. Leaves sessile 
sinuate-pinnatifid lobes spinescent lobulate spines very long and strong glabrous 
above and beneath or cottony or tomentose beneath. Heads 3-14 inches solitary 
and on naked peduncles or sessile fascicled and involucrate, outer involucre 
bracts lanceolate ending in appressed erect or recurved spines, inner with 
spreading or recurved more or less dilated, lanceolate or ovate spreading or 
recurved scarious serrulate acute or spinescent tips, corolla % inch long, white, 
yellow or red. 


Habitat: Temperate Himalaya; from Murree to Darjeeling and Sikkim, 
Bhutan, altitude 6,000 to 12,000 feet (2,000 to 4,000m.). 


Genus—SAUSSUREA DC. 


Annual, biennial or perennial, glabrous or tomentose herbs of various habit. 
Leaves unarmed, alternate, entire toothed pinnatifid or pinnatisect. Heads 
narrow or broad, sometimes crowded on the dilated top of a simple stem, pe- 
duncled or sessile, solitary corymbose or panicled, homogamous; flowers purple or 
blueish, all hermaphrodite and similar, tube slender, limb narrow 5-fid. Involucre 
ovoid oblong globose or hemispheric; bracts numerous-seriate, appressed, not 
spinescent, inner longer narrower; narrower; receptacle flat or convex, densely 
bristly, rarely naked. Filaments free, glabrous anther-bases sagittate, auricles 
connate, tails usually long entire ciliate or woolly. Style-arms linear. Achenes 
glabrous, oblong 4-ribbed, smooth or rugose; top truncate and cupular, or 
crowned with a thickened disk and the persistent base of the style; basal areole 
straight; pappus-hairs 1-2-seriate, inner feathery, base thickened and connate 
into a deciduous ring, outer usually of rigid scabrid bristles rarely feathery or O. 


This is a Typical Temparate and Alpine genus of West and East Himalaya. 
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SAUSSUREA CANDOLLEANA Wall. 


Stem 1-3 feet more or less stont deeply grooved winged by the decurrent 
petioles or leaf bases. Leaves 3-6 by 1-3} inches, oblong or ovate-lanceolate 
acute or acuminate denticulate glabrous above cobwebby or cottony beneath, base 
rounded or abruptly or gradually narrowed decurrent. Heads }-3 inch diameter 
or in dense terminal corymbs, involucre bracts ovate obtuse or acute glabrous 
or silky; corolla 3-4 inch, anther tails fimbriate, receptacle small bristles longer 
than the narrow smooth 4-5 angled achenes. Achenes } inch, long narrow shining, 
outer pappus bristles short scabrid, § inch long, pale brown, 


Habitat: Temperate Himalaya; from Kashmir, altitude 8,000 to 10,000 feet, 
to Darjeeling and Sikkim, altitude 11,000 to 13,000 feet (3,700 to 4,000 m.). 
Temperate and Alpine species. 


Several other higher Temperate and Alpine species are met within Darjeeling 

and Sikkim reaching up to the snows. These are— 

S. obvallata Wall.—altitude (10-15000ft. 3,000 to 4,700m.) Invol. bracts 

tipped, often margined with black; pappus pale brown. 

S. uniflora Wall.—almost same elevation. Invol. bracts with long narrow tips. 

S. wernerioides Schultz.—reaching up to Tibetan frontier, altitude 
(12-18000ft. 4,000 to 6,000 m.) Leaves densely tufted, invol. bract 
purple, pappus double, feathery. 

S. sughoo Clarke,—as above (12-16000ft. 4,000 to 5,500m.) a stemless Alpine. 
Invol. bracts margined and tipped with dark purple, pappus pale brown, 
achenes muricate. 

S. kunthiana Clarke,—altitude (14-16000ft. 4,500 to 5,400m.) Invol. bracts 
with sub-squarrose tips achenes muricate. 

S. andersoni Clarke,—Darjecling (Jongri), Sikkim, Lachen—altitude 
(10-13000ft. 3,500 to 4.000m.) Stemleess, perfectly glabrous, invol. bracts 
highly coloured, pappus dark brown. 

S. hookeri Clarke,—Alpine, Tibetan frontier in Sikkim (16-17000ft. 4,800 ne 
6,000m.) Leaves narrowly lower curved tomentose beneath margins 
recurved, pappus very pale. 

8. tarazicifolia Wall.—Sikkim 16,000ft. (5000m.) onter bracts with recurved 
tips, pappus pale brown. 
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SAUSSUREA CANDICANS Clarke. 


A rather robust plant, stem 2-5 feet simple below and inflorescence cottony. 
Leaves 18 by 5 inches, oblong or obovate-oblong entire or sinuate-toothed or lobulate 
at the base or lyrate-pinnatifid glabrous or pubescent above cottony or white tomen- 
tose rarely glabrous beneath. Heads 1-14 inches in diameter, long-peduncled in 
large open panicled corymbs, involucre bracts cottony or pubescent lanceolate 
acuminate, receptacle bristles long. Achenes 4 inch, 4-angled muricate, 
top cuplar, outer pappus very slender white. 


Habitat: Subtropical and Temperate Himalaya; from the Salt Range, 
Hazara and Kashmir to Darjeeling and Sikkim to Bhutan, altitude 2,000 to 7,000 
feet (600 to 2,400m.) 


SAUSSUREA HYPOLEUCA Spreng. 


A rather tall plant 2-5 feet high, stem simple or branched above leafy. 
Leaves 3-8 inches, lyrate or lyrate-pinnatifid sinuate-toothed glabrous above cotto- 
ny or white beneath membranous terminal lobe large 5 inches in diameter, deltoid 
acute lateral generally one pair triangular acute. Heads 14-2 inches diameter 
globose inclined or nodding, involucre very broad and open bracts lanceolate 
acuminate ciliate often recurved; receptacle bristles exceeding the clavellate 
pappus. Achenes 4 inch long, almost cubical, black, short 4-angled tubercled, 
pappus } inch, single, brown. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim, 
altitude 7,000 to 13,000 feet. (2,700 to 4,400m.). 


S. Lappa Clarke, a 6-7feet tall plant with radical leaves 2-3feet long 
regularly toothed with the lobately winged petiole, purple heads, dark purple 
corolla $ in. and brown double feathery pappus hairs is found in 
temperate zones of Darjeeling and Sikkim—altitude 3,000 to 4,000m. It is a 
valuable medicinal plant supposed to be the Costus of the anciant Ayurvedic 
medicine, much used for asthma. 





SAUSSUREA DENTICULATA Wall. 


A tall herb, 1-3 feet high stem simple below erect stout leafy. Leaves 3-9 
by 1-2} inches, uniform sessile, thinly coriaceous oblong or oblong-lanceolate acute 
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or acuminate finely toothed cottony or glabrous beneath. Heads broad solitary and 
terminal or terminating branches on long peduncles, subtended by a small leaf 
involuere bracts glabrous rigid obtuse outer ovate inner linear-oblong margins 
scarious lacerate purple, receptacular bristles flattened exceeding the involucre 
corolla } inch, anther tails short, subulate perfectly entire. Achenes compressed 
smooth many-ribbed, 4 inch, pappus 4 inch double, hairs all feathery, pale 
brown. 


Habitat: Central and Eastern Himalaya; from Garhwal to Darjeeling 
and Sikkim, altitude 7,000 to 11,000 feet (2,400 to 3,700m.). 


S. sacra Edgew. is allied to 8. gossypiphora Don, with pink wool occurring in 
the same habitat but differing in linear, pinnatifid leaves heads exposed invol. 
bracts, lanceolate achenes +_-1, 4-5 angled smooth or warted. 8. tridactyla 
Schulty. another alpine species allied to S. gossypiphora occurring in upper 
alpine region 16-18,000 feet. S. gossypiphora Don,—Stem hollow the densety 
clothed with white or yellow matted wool; leaves 1-6 by }-} sessile, linear; invol. 


bracts linear oblong shining. Alpine 14-1700 feet Darjeeling and Sikkim. 
Genus—AINSLIAEA DC. 


Subscapigerous, erect, perennial, simple or branched herbs. Leaves alternate, 
chiefly radical. Heads small, sessile or peduncled, solitary fascicled racemed 
panicled or spicate, on a single strict slender flowering stem, often pendulous, 
homogamous, discoid, white or purplaish, 1-4-fid; fl, hermaphrodite all fertile, 
slender; limb not dilated, unequally 5-partite. Involucre narrow; bracts 
numerous seriate, laxly imbricate, rigid, inner elongate outer shorter. Anther- 
bases sagittate; tails long, bearded. Style-arms narrowly cuneate, tips spreading 
rounded. Achenes oblanceolate, subcompressed, ribs O or 5-10, hairy; pappus 
bristles 1-seriate, feathery. 


AINSLIAEA PTEROPODA DC. 


Plants more or less tomentose cottony or hairy. Leaves 2-5 by 14-3 inches, 
ovate or cordate acute or acuminate, obscurely crenate suddenly narrowed 
into a broadly winged petiole. Heads 3 inch long, in tall strict spikes or lax elongate 
panicled racemes, flowering stem 1-3 feet, with few small lanceolate leaves 
Achenes } inch, 10-ribbed, softly silky, pappus 3 inch, pale brown. 

Habitat: Temperate Himalaya; from Simla to Darjeeling and Sikkim to 
Bhutan, altitude 5,000 to 8,000 feet (1,700 to 2,700m.), extending to the 
Khasia Mountains, and the Mishmi hills, altitude 5,000 to 7,000 feet, Assam. 
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AINSLIAEA APTERA DC. 
A more or less robust plant, villous pubescent or glabrate. Leaves up to 
7 inches, long and broad, long-petioled traingular-or orbicular cordate acute sinu- 
ate-lobed or toothed. Flowering stem 1-3 feet, red-brown. Heads in interrupted 
spikes or spreading branched panicles. Achenes 3 inch, obscurely ribbed, pappus 
brown. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim 
to Bhutan, altitude 5,000 to 8,000 feet (1,700-2,700m.), ascending to 10,000 feet in 
Sikkim; extending to the Khasia Mountains, altitude 4,000 to 5,000 feet, Assam. 


Genus—GERBERA Gronov. 

Scapigerous herbs. Leaves radical. Scape naked or scaly. Heads solitary, 
heterogamous, radiate, rarely homogamous and discoid, yellow pink or white; 
ray-fl. if present, 1-2-seriate, female and fertile; disk-fl. hermaphrodite, fertile; 
both 2-lipped, outer lip of ray-fl. with a 3-toothed ligule, inner 2-partite; tips of 
disk-fl. more equal, outer 3-4-fid, inner entire or 2-partite. Involucre turbinate or 
broadly campanulate; bracts 2-numerous-seriate, narrow, acute, outer shorter; 
receptacle flat. Anther-vases sagittate, tails long. Style arms of hermaphrodite 
linear, obtuse, achenes compressed, 5-ribbed, papillose, tip contracted or beaked; 
pappus copious, hairs slender, smooth or scabrid. 


GERBERA KUNZEANA Braun and Aschers. 

Leaves oblong or ovate acute or mucronate subentire or margins lobulate or 
lyrate-pinnatifid or petiole winged glabrous above densely cottony beneath, lobes 
apiculate. Scape glabrous or cottony above with scattered filiform bracts; 
involucre bracts glabrous membranous outer ovate, inner broadly lanceolate 
acuminate. Female plants having strictly cleistanthous heads with minute fili- 
form corollas on shorter later peduncles. Achenes slender hardly beaked scabrid 
ribbed, pappus chestnut-brown. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim to 
Bhutan, altitude 7,000 to 12,000 feet (2,400 to 4,000m.). 


GERBERA MACROPHYLLA Benth. 
Leaves 5-12 by 24-7 inches, large long-petioled sagittate, base truncate or cor- 
date abruptly acuminate denticulate appressedly cottony (rarely glabrous) beneath 
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sometimes pinnatifid at the base. Scape cottony ebracteate. Heads 1. 14 inches 
in diameter; involucre bracts acute glabrous, pale or coloured, niten ovate, 
inner linear-lanceolate. Achenes 4-4 inch, slender beaked strongly ribbed, 
almost glabrous, pappus dirty-white or reddish, nearly 2 inch long. 


Habitat: Temperate Himalaya; from Garhwal to Darjeeling and Sikkim to 
Bhutan, altitude 6,000 to 7,000 feet climbing up to 10,000 feet, (2,000 to 
3,000m.); extending to Khasia Mountains, altitude 4,000 to 6,000 feet, Assam. 


Picris hieracioides Linn.-A 1-4ft. tal corymbosely branched coarse herb, 
Leaves 2-5in., sinuate toothed, cauline cordate }-amplexicau. Achenes narrowed 
at bothends, slightly curved, brown, pappus finch, feathery diciduous, pure 
white, occasionally met within subtropical and Temperate Darjeeling and 
Sikkim, alt. 5000 to 10,000ft. 


Genus—CREPIS Linn. 

Annual or perennial glabrous or hairy herbs, hairs never stellate. Leaves 
radical or alternate, cauline often stem-clasping, entire toothed or pinnatifid. 
Heads peduncled, solitary fascicled or corymbose, yellow or red, homogamous; 
fl. all ligulate. Involucre cylindric or campanulate; invol. bracts either nume- 
rous-seriate and regularly imbricate, or the outer small or very much shorter 
than the linear 1-seriate inner base or midrib thickened after flowering or not; 
receptacle fiat, rarely concave, naked or shortly fimbrillate. Achenes more or 
less fusiform or oblong, rarely short and cylindric, often slender, glabrous 
scaberulous, 10-20-ribbed, tip narrowed or beaked; pappus short or long, 
usually copious, hairs usually silvery, simple and soft, rarely brownish and stiff 
or brittle. 


CREPIS JAPONICA Benth. 

Annual, glabrous or puberulous. Leaves resolute, 2-6 inches, obovate sinuute- 
toothed or runcinate-pinnatifid. Flowering-stems one or many, 6-18in. slender 
erect from the root, nearly naked. Heads }-} inch on slender bracteolate ped- 
uncles, flowers pink involucre bracts 6-8 narrowly oblong glabrous, fruiting with 
a strong basal midrib. Achenes 1-12 inch, narrowly fusiform, hardly benked 
distinctly compressed many ribbed equalling or shorter than the white soft 
pappus, red-brown. 


Hatrtat: Throughout India and Ceylon; one of the most common weeds 
of way-sides and open waste places, ascending to 10,000 fect (3,000m.) in the 
Himalaya. 
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CREPIS FUSCIPAPPA Benth. 

Annual, stem 1-3ft., simple or somewhat forked. Radical leaves 5-10 by 
1.3 in., obovate or oblanceolate, obtuse acule or acuminate, sinuate toothed or pinna- 
tifid, cauline linear or lanceolate; Heads crymbose, } in. long; invol. bracts linear 
subacute. Achenes } in. red-brown fusiform, pappus soft grey. 


Habitat: Temperate Darjeeling and Sikkim Himalaya, Lachen, 9-10,000ft. 
(3-3400m.) 
CREPIS GRACILIPES Hook. f. 


Perennial, dwarf, glabrous. Leaves } to 14 inches, all radical elongate obovate 
or spathulate sinuate-lobed or pinnatifid, lobes obtuse entire rather succulent. 
Heads } inch 10-30 fld, long solitary on short slender 1-bracteate scapes, outer 
involucre bracts very small, inner linear subacute, inner 10-12 green. Achenes 
much shorter than the soft silvery pappus. 


Habitat: Sikkim Himalaya; Alpine region, rather rare. 


CREPIS RACEMIFERA Hook. f. 


A perennial herb, glabrous or puberulous above. Stem, 6-18 inches, strict 
simple or branches erect. Leaves 1-2} inches, scattered petioled ovate or ovate- 
lanceolate acute sinunate-toothed, petiole winged, not auricled at the base. Heads 
4-3 inch in diameter, campanulate, in unilateral racemes. Outer invol. bracts very 
small, inner 6-10 linear acute green blackish when dry; ligules yellow, achenes 
much shorter than the pappus, not beaked; pappus pale brown brittle. 


Habitat: Sikkim Himalaya; towards the Tibetan frontier, altitude 8,000 to 
14,000 fect (2,700 to 4,400m.). 


C. depressa Hk. f. and Thoms. a stemless herb with dark brown 
achenes is an Alpine plant near the Tibetan frontier, altitude 4,700 to 5,700 m. 


Genus—TARAXACUM Hall. 


Scapigcrous milky herbs. Leaves radical, entire sinuate-or runcinate-pinna- 
tifid. Heads solitary on leafless scapes, yellow, homogamous; fl. oll ligulate. 
Involucre campanulate or oblong; bracts herbaceous, innermost L-serite, erect, 
subequal, sometimes cornate below, unchanged after flowering; outer shorter, 
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numerous-seriate, often recurved; receptacle flat, naked. Achenes oblong obo. 
void or narrow, 4-5 angled, or the outer dorsally compressed, beaked, glabrous, 
10-ribbed, ribs often muricate or echinate above, beak often very long and 
slender; pappus copious, hairs simple slender, unequal.- 


TARAXACUM OFFICINALE Wigg. 


Glabrous, or crown and scape woolly, root vertical, low very dwarf herb with 
leaves spreading close to the ground around the scape. Leaves sessile oblanceolate 
or linear entire toothed pinnatifid or runcinate, lobes acute more or less denticulate. 
Heads solitary; inner involucre bracts linear often thickened or clawed 
at the tip, outer ovate or linear appressed or the cuter reflexed. Achenes 
narrowly obovoid ribbed, ribs muricate or echinate above the middle suddenly 
contracted into a very slender beak equalling or exceeding the body. 


Habitat: Throughout the East and the West Himalaya all over Darjeeling 
and Sikkim from the foothills altitude 1,000 to 18,000 feet (300 to 6,000m); 
extending to Mishmi Mountains, (but not in Khasia mountains) Assam and 
upper Burma. 


It is a variable cosmopolitan species of considerable medicinal importance. 
This is one of the most common pretty lithophyllous plants found 
everywhere in waste land, meadows and lawns, pathways and open places 
flowering almost throughout the year. Its beautiful bright yellow flowers are 
attractive. Seen abundantly growing in the grassy meadows with Potentillas 
in the Tigerhill, Tonglu, Sandakphu, Jongri, Carponong, Changu and other high 
mountains. 

Genus—LACTUCA Linn. 


Glabrous or hispid milky herbs. Leaves radical and alternate, entire toothed 
pinnatifid or pinnate, cauline often stem-clasping and auricled. Heads sessile 
or peduncled panicled corymbose racemose or subspicate, homogamous, yellow 
purple or blue; fl. all ligulate. Involucre usually narrow; bracts few-(rarely 
many) seriate thinly herbaceous, margins often membranous, fruiting unchanged 
(except in Sect. I) inner slender subequal, outer often very short; receptacle 
flat, naked. Achenes compressed or flattened, ovoid oblong or narrow beaked, 
faces 3-numerous-ribbed; ribs slender or strong smooth or rugose, the middle 
one often strongest; beak slender or short and cylindric, dilated into an entire 
or toothed pappiferous disk; pappus copious, hairs very slender, simple, usually 
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soft and white, but very variable, persistent or separately deciduous, sometimes 
with a minute outer ring. 


LACTUCA DISSECTA Don. 

Annual, glabrous or sparsely pubescent herb, stem 3-18 inches high dichoto- 
mously branched from the base, branches slender leafy. Leaves 1-4 inches entire 
or lyrate or runcinate-cinnatifid lobes entire or sparingly toothed lower petioled, 
cauline 4 amplexicaul base auricled or sagittate, uppermost linear, Heads 
4.1 inch erect narrow cylindric corymbose few-fid., outermost involucre bracts 
minute ovate innermost narrowly linear; legules blue. Achenes oblanceolate 
transversely rugose faces 3-ribbed, much compressed beak } inch long, capillary 


twice as long as the body. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim to 
Bhutan, altitude 4,000 to 8,000 feet (1,400 to 2,700m.). 


There exists considerable confusion in the systematic position of the allied 
genera Lectuca, Crepis Launoea and Prenanthes. Hooker merely based his 
determination on the general characters and habit of the different species des- 
cribed in F. B. J., vol. III, pp. 402-413. It is high time that the Indian Botanists 
should take up revision of these genera in the light of field study and examina- 
tion of herbarium materials with reference to relevent literature on the subject. 


LACTUCA BREVIROSTRIS Champ. 

Annual glabrous herb, stem tall erect paniculately branched above. 
Leaves very long linear or linear-lanceolate acuminate quite entire or toothed 
base simple or shortly auricled. Heads } inch long erect peduncled 12-20-fid., 
outer involucre bracts few ovate, inner linear-oblong; ligules pale yellow within, 
purplish outside. Achenes } inch, ellipsoid much compressed with one strong 
median rib on each face 4 more slender lateral ones on each side of the dorsal 
face, smooth black beak capillary shorter than the body; pappus dirty white. 


Habitat: Darjeeling and Sikkim Himalaya; Rungeet Valley; extending to 
the Khasia Mountains altitude 4,000 to 6000 feet (1,400 to 2,000m.), Assam. 


LACTUCA GRACILIFLORA DC. 
Stem 2-6 feet, sometimes very stout at the base. Leaves 3-4 inches, pinnate 
or prnnatifid terminal lobe large deltoid or triangular ovate acute irregularly 
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toothed, membranous, terminal lobe of the lower 2-4 by 2-2 in ches, base truncate 
hastate cordate or suddenly narrowed into the very slender petiole, not auricled; 
leaves of young specimens sometimes pinnatifid throughout. Panicles often very 
large, 1-2 feet long and almost as braod; heads } to } inch, 3-4 fld. inner 
involucre bracts with often spathulate tips, outer very short. Achenes } inch 
brown, ribs often obscure; pappus } inch deciduous, dirty white, outer very 
obscure. 


Habitat: Central and Eastern Himalaya, Nepal, Darjeeling to Sikkim, 
altitude 6,000 to 12,000 feet (2,000 to 4,000m.). 


LACTUCA HASTATA DC. 


A perennial tall leafy herb, one of the tallest and most robust species, 4-7 
feet high, but occurring in dwarf and slender forms, from perfectly glabrous to 
glandular-hispid all over. Leaves large, sometimes a foot long and 4-6 inches 
broad, polymarphous, of various shapes, pinnate with a hastate deltoid or ovate 
coarsely toothed acuminate terminal lobe. or runcinate-pinnatifid, petiole some- 
times a foot long. Inflorescence very various, Heads } inch long, sub- 
companulate 10-30 fld., usually subracemose or the branches of contracted or 
spreading panicles, peduncles nodding; ligules blue purple or dark 
red. Achenes very uniform, } inch long including the beak, obovate or elliptic, 
quite flat, irregularly ribbed, dark brown, suddenly contracted into a brown cleft 
tip in which the white beak is seated; pappus } inch, very deciduous, dirty- 
white, outer ring of bristles distinct. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling to Sikkim, alti- 
tude 4- to 12,000 feet (1,400 to 4,000m.), extending to the Khasia Mountains, 
atlitutde 5,000 to 6,000 feet, Assam. 


LACTUCA MACRORHIZA Hook. f. 


A perennal tuberous rooted herb, glabrous or sparely villous, from 3 inches 
to 3 feet high, in some Alpine forms reduced to a few leaves 2-3 inches long and 
one or more 1-or few-headed scaps; in its largest state the stems are as thick as 
a goose quill. Leaves excessively variable linear or elongate, obovate pinnatified 
usually narrow or pinnate with a slender rachis, sometimes reduced to a single 
orbicular oblong ovate cordate or hastate lobe, upper sessile with auricled bases, 
lower petioled; petiole simple and slender or winged, the wing sheathing at the 
base or dilated into a large orbicular toothed lobe clasping the stem. Heads 
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4-2 inch from glabrous to densely villous, peduncles drooping or inclined, 
irrespective of the altitude at which the plant grows or its other characters; 
bracts linear oblong; ligules blue or purple large for the size of the head. Achenes 
1.1 inch narrowed into a white slender beak, flat, elliptic lanceolate, about 
5-ribbed on either face, almost black; pappus equalling the achene, deciduous 


outer inconspicuous, silky, white. 


Habitat: Temperate Himalaya; from Kashmir to Darjeeling and Sikkim, 
altitude 6,00C to 16,000 feet (2,000 to 5,500m.). 


L. macrantha Clarke, a leafy 1-2 ft. high herb, with oblong pinnatifid leaves 
3-9 by 1-3 in. acute. Heads drooping blackish when dry, imvol. bracts ciliate, 
ligules blue, achenes } in., pappus white brittle; occasional in Iachoong, 
8-10,000ft. 

LACTUCA BRACTEATA Hook f. and T. 


A tall paniculately branched leafy hispid herb, stem slender, 1-3 feet. 
Leaves tolerably uniform 3-6 by 14-24 inches, sessil, ovate or oblong-ovate, acutely 
toothed, membranous; those in the inflorescence lanceolvte, acuminate, con- 
tracted into a cordate auricled 4 amplexicaul base, Heads rather numerous 
involucre bracts without white margins, reticulated speckled with red; ligules blue. 
Achenes } inch, narowed into a very slender white beak; pappus brittle, white. 


Habitat: Darjeeling and Sikkim Himalaya; Lachoong Valley, altitude 
8,000 to 10,000 feet (2,700 to 3,400m.). 


L. Dubyaea Clerke is another Alpine species of West and East Himalaya, in- 
ciuding Darjeeling and Sikkim act 9-14,000 ft. It is eassily distinguished by its 
hispid leaves, 11-14,000ft. curved peduncles of the head, black achenes } in, and 
persistant white pappus. 


LACTUCA GRACILIS DC, 


A flaccid slender, perhaps, annual herb. Leaves 4-6 by 2-4 inch 
erect, radical leaves linear, linear lanceolate, usually quite entire, 
decummnate, cauline sessile, ciliate. Flowering stems 6-18 inches, few solitary or 
many from the root. Heads }-} inch, long, 3-8-fld., erect; outer involucre bracts 
minute, inner 4-8 linear ligules yellow. Achenes =z inch narrowed into a brown 
slender beak, pale red, much compressed, many-ribbed; pappus deciduons 
dirty white, more scanty and brittle. 
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Habitat: Nepal to Darjeeling and Sikking to Bhutan, altitude 3,000 to 5,000 
feet (1,000 to 2,700m.), extending to the Khasia Mountains, Assam. 


LACTUCA LESSERTIANA Clarke. 


A perennial glabrous or laxly villous herb; stem 0-12 inches sometimes stout 
with many erect lateral flowring branches, at others slender and nearly simple. 
Leaves always 6-8 by 1 inch, membranous, with nearly entire margins, in one 
extreme form very narrowly oblanceolate, quite entire or shorter sinnuate toothed 
or pinnatifid, obtuse, narrowed into a long petiole; in another as long but 
broader, pinnatifidly lobed; in others 1-2 inches, entire or runicnate. Heads 3 
inch long, subcylindric or campanulate on long or short flaccid peduncles; blackish, 
sometimes densely villous with long hairs; ligules blue. Achenes } inch suddenly 
narrowed into a stout pale beak, black strongly ribbed, flattened, elliptic or 
oblanceolate; pappus white or yellowish, very deciduous. 


Habitat: Temperate and Alpine Himalaya; from Kashmir, altitude 8,000 to 
13,000 feet to Darjeeling and Sikkim altitude 9,000 to 16,000 feet (3,000 to 
4,000m.). 


Genus—SONCHUS Linn. 


Annual or perennial milky herbs. Leaves radical or alternate, cauline often 
stem-clasping, entire toothed or pinnatifid, segments often spinulose-toothed. 
Heads terminal, irregularly subcorymbose umbellate or panicled yellow, homo- 
gamous; fl. all ligulate. Involucre ovoid campanulate or cylindric, often dilated 
thickened and conic at the base; bracts numerous-seriate, herbaceous, outer 
smaller; receptacle flat, naked. Achenes ovoid obovoid or ellipsoid, compressed, 
not beaked, ribbed, ribs smooth or transversely rugose; pappus copious, hairs 
numerous-seriate, very slender, simple, usually white and united at the base 
into a deciduous ring, 


SONCHUS OLERACEUS Linn. 


Annual, glabrous or sparsely glandular-hispid, subumbellately branched 
above. Leaves lanceolate 4 amplexicaul with acute auricles entire or pinnatifid. 
Heads crowded. Achenes compressed, faces 3-ribbed and muricate between the 


ribs. 


Habitat: Throughout India; in fields and cultivated places. ascending to 
8,000 feet (2,700m.), in Darjeeling and Sikkim Himalaya. 
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SONCHUS ARVENSIS Lnnn. 

Rootstock creeping, stem glabrous tall wmbellately branched above. Leaves 
runcinate-pinnatifid spinous-toothed, cauline 4 amplexicaul with appressed 
rounded auricles uppermost linear. Heads and peduncles glandular hispid. 
achenes narrow subcompressed with thick regular ribs, on each face. 


Habitat: Throughout India; wild and in cultivated places, scarce in the 
plains, common in Darjeeling and Sikkim Himalaya, ascending to 8,000 feet 


(2,700m.). 


S. asper Vill.—An allied species differing in its subumbellate branches, 
leaves lanceolate 4 ampbxceaul with rounded auricles ; 3-ribbed achenes 
Common in Temperate to sub-tropical Darjeeling and Sikkim Himalaya 
ascending up to 4,000m. This is very close to S. oleraceus Linn., looks more 
like its variety, perhaps an introduced and naturalised plant. 

Genus—PRENANTHES Linn. 

Glabrous or hispid milky herbs, often tall and slender, sometimes subscan- 
dent. Leaves alternate, usually petioled, sagittate or cordate, pinnatifid, or 
lyrate, membranous, petiole often winged, upper narrow sessile or stem clas- 
ping. Heads small (slender pendulous and few-fld. in the Indian species), loosely 
panicled or racemed, of varios colours, homogamous; fl. all ligulate. Involucre 
cylindric; inner bracts long and narrow, 1-2-seriate equal, thinly herbaceous, 
unchanged after flowering, outer few small receptacle flat, naked. Achenes 
narrowly oblong or contracted at both ends, slighlty compressed or 3-5-angled, 
usually ribbed, tip with a pappiferous disk; pappus hairs 2-3-seriate, simple, 
slender or rigid, separately deciduous. 


PRENANTHES SIKKIMENSIS Hook. f. 


A slender branched herb, 3-4 feet high, quite glabrous. Stem elongate very 
slender flexuous branched. Leaves 1} inches diameter, glaucous beneath, very 
membranous quite entire with slender petioles winged towards the base simple 
(not auricled) deltoid with rounded tip and lobes or with a pair of pinnules on 
the petiole. Heads panicled solitary long-peduncles pendulous 5-6 fld. Achenes 
z inch long, large fusiform narrowed toowards both ends, compressed equalling 
the white pappus. 


Habitat: Darjeeling and Sikkim Himalaya; Lachen Valley, altitude 9,000 
feet (3,000m.). 
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PRENATHES SCANDENS Hook. f. Th. 


A tall flaccid rambling climber, with zig-zag stem and branches. Leaves 3.5 
by 2-3 inches, ovate or triangular ovate, accuminate, bases truncate cordate or 
hastate nearly glabrous in Sikkim, pubescent with crisped hairs, glaucous 
beneath margins with strong projecting remote cilia; petiole }-14 inches. Heads } 
inch, long, on axillary or terminal panicles; ligules rose-purple, Achenes } 
inch, much more slender than in any of the preceding species and more nearly 
beaked, being much attenuated from above the middle; pappus nearly white. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 4,000 to 9,000 feet (1,400 
to 3,000m.), common. Mishmi Mountains, Upper Assam. 


The following two-an American and an Australian species of Compositae 
are also very common immigrants to India ‘These, have thoroughly acclimatised 
themselves and spread all over Darjeeling and the Sikkim- Himalayas at different 
elevations ascending up to 10,000 feet. 


TITHONIA DIVERSIFOLIA A. Grey. 


It is a Central American tall branching gregarious shrub with characteristic 
large much lobed leaves and very attractive bright reddish or golden yellow 
small sun-flower-like flowers often seen nodding in the wind. It is a valuable 
addition to gardens in the hills and the plains. It flourishes well between Tin- 
dharia and Kurseong over hill slopes along the motor and rail road, abundant in 
patches at 2-4,000 feet and ascending up to, 6,000 feet in Darjeeling, Bhutan 
and the Sikkim-Himalayas. 


Beautiful groups of these oranamental shrub are also seen here and there 
in open hill sides and in the Tea gardens. It is worth growing in gardens. Its 
lovely ornamental fiowers bloom profusely in autumn. It is cultivated commonly 
in the pantations, and the Indian Botanic Garden, Calcutta, also. It is popu- 
larly known as ‘“‘ Mexican Sun-Flower’’. 


Vittadinia australis A. Rich—is an Australian, particularly New Guinea and 
South American species often found growing gregariously all over Darjeeling 
and Sikkim. It is a trailing or creeping herb, preferring to creep over the stone 
or brick walls or rocky and gravelly surfaces. It grows in great abundance and 
profusion in dense inter-woven masses with small } to 2 inches long lanceolate 
or narrowly elliptic lanceolate almost linear leaves. Flower heads } to ¢ inch in 
diameter, white or pinkish. It was introduced to Darjecling years ago and has 
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now thoroughly acclimatised and naturalised itself all over Darjeeling and Sikkim 
hills from 3,000 feet to 10,000 feet in open hill-sides, waste land, rocky sarfaces, 
trunk of trees and stone walls. This most common daisy of Darjeeling and 
Sikkim is popularly known as ‘“ Australian Daisy’’. 


Fairly tall branching shrub, known as Tree Dahlia about 10-20ft. high is 
generally cultivated for its attractive rather nodding ornamental pink or white 
flowers, flowering profusely in autumn in the gardens in and around Darjeeling 
and Gangtok Sikkim, alt. 3-8,000ft. The leaves are very characteristic, 2ft. by 
3ft. with a long petiole large ovate broadly elliptic, pinnatisect 5 lobed, pinnules 
irregularly lobed, acuminate, margins distantly separate, veins and veinlets 
prominent rough and scrabid on both the surfaces, deep green above, pale 
green beneath, petiole 6-8 by 1-4 in. grooved, purple ; flowers in large spreading 
panicles pendent from inclined peduncles of the branches like the common 
Dahlia. 


Family—-CAMPANULACEAE 


Herbs or undershrubs, sometimes twining, often with milky juice. Leaves 
alternate or opposite, entire toothed or rarely lobed; stipules O. Inflorescence 
axillary or terminal, solitary subpaniculate or racemose; uppermost leaves 
reduced to small bracts; bracteoles O (except in Sphenoclea). Calyx inferior 
or superior; limb 4-6-partite, usually persistent. Corolla always superior, 
regular or irregular, tubular, rotate or campanulate; lobes valvate in 
bud. Stamens 4-6, alternating with the corolla-lobes, inserted with the 
corolla on the margin of the epigynous disk (in Sphenoclea on the corolla- 
tube); anthers free or united in a tube. Ovary 2-5-celled; placentas in 
the inner angle of the cell, many-ovuled. Style cylindric; stigma-lobes as 
many as ovary-cells. Fruit capsular, baccate or dry (in Sphenoclea spuriously 
circumsciss). Seeds very many, small, ellipsoid, albuminous; embryo erect, 
radicle next the hilum. 


Genus—PRATIA Gaud. 


Herbs. Leaves alternate, toothed. Peduncles axillary, 1-flowered. Calyx- 
inferior, limb 5-partite. Corolla oblique, 2-lipped; upper lip 2-partite, 
lower 3-lobed. Staminal tube free or nearly so; 2 lower anthers with 1 
or more terminal bristles, 3 upper naked. Ovary inferior, 2-celled; placentae 
hemispheric; stigma 2-lobed or emarginate. Berry ellipsoid, crowned with 
the calyx-teeth. Seeds very many, minute. 
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PRATIA BEGONIFOLIA Lindl. 


A small creeping pubescent herb, rooting at the nodes. Leaves 4-4 inch 
diameter, petioled, cordate-ovate. Calyx % inch, linear, corolla green with 
pink marks, anthers 5, nearly black, 2 surmounted by bristles. Berry 


1 inch, shortly ellipsoid, finely smooth, black, seeds compressed, ellipsoid, 
smooth. 


Habitat: From Nepal to Darjeeling and Sikkim to Bhutan, extending to 
the Khasia Mountains, Assam, 2,000 to 6,000 ft. (700 to 2,000m.) 


PRATIA MONTANA Hassk. 


It is closely allied species, a tall rambling herb with long glabrous branches, 
Leaves, 43 by 14 inches, lanceolate, petioled, tapering at both ends, finely 
serrate. Anthers 5, 2 surmomted by seural bristles, 3 puberulons. yellow. Berry 
globose black purple. 


Habitat: Nepal to Darjeeling and Sikkim, 4-8,000 ft. (400 to 2,700m.), 
extending to the Mishmi Hills, Assam. 


Genus—LOBELIA Linn. 


Herbs, often tall, or (non-Indian species) shrubs. Leaves alternate, 
toothed, rarely subentire. Peduncles axillary, 1-flowered, sometimes 
subracemose. Calyx superior, limb 5-partite. Corolla oblique, 2-lipped; 
upper lip 2-partite, lower 3-lobed. Staminal tube free or nearly so; anthers 
tipped with bristles, 3 upper naked. Ovary inferior, 2-celled; placentae 
hemispheric; ovules numerous; stigma shortly bifid. Capsule loculicidally 
2-valved within the calyx-teeth. Seeds very many, minute ellipsoid, compressed 
or trigonous. 


LOBALIA PYRAMIDALIS Wall. 


Stem 2-7 feet, widely branched. Leaves 6 by 1} inches, linear lanceolate, 
upper sessile, finely serrulate, beneath glabrous or pubescent on the nerves. 
Peduncles 3-4 inch, glabrous or shortly pubescent. Calyx-teeth }-3 inch, 
linear, glabrous or pubescent. Corolla 3-1 inch, purple-rose, sometimes nearly 
white. Anthers pilose on the back, rarely nearly glabrous, 2 lower usually bearded 
with 1 or more bristles on the tips. Capsule }-4 inch diameter, subglobose, 
glabrous or pubescent. Seeds ellipsoid, compressed, margined on one side. 
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Habitat: Himalaya; common from Garhwal, eastward to Darjeeling 
and Sikkim, altitude 3,000 to 9,000 feet (1,000 to 3,000m.), extending to the 
Khasia Mountains, Assam. 


L. affinis Wall.—a much-branched low prostrate herb with denticulate 
leaves, occasionally found from the sea-level to 0-4000 ft. (1,400m.) in Darjeeling 
and Sikkim hills. 


L. erecta H.f.—is a 1-3 feet tall plant with elliptic oblong crenate toothed 
leaves and purple flowers, calyx teeth } lineir lanceolate minutly gland toothed, 
corolla 4-3 purpie. Occurring in Temperate to Alpine Darjeeling and Sikkim 
hills, altitude; 10-12,000 ft. (3,000 to 4,000m.). 


Leptocodon gracilis H.f. and T., is a slender glabrous twiner; leaves 4-2 in. 
diam., undulate crenate; calyx lobes 4 in linear oblong, herbaceons; corolla 
1-1} in.; capsule ? by } in upper longer than the lower. Occasional in the 
Temprate Sikkim, Lachen and Lachong alt. 6-9,000 ft. (200f-3000m.). 


Genus—CAMPANUMAEA Blume. 


Perennial herbs; root tuberous; stem twining or rambling with long 
straight branches. Leaves opposite or alternate, short or long-petioled, 
entire crenate or serrate. Flowers peduncled, solitary, lateral or terminal. 
Calyx inferior or superior; lobes 4-6, long, broad or narrow, persistent. 
Corolla epigynous, campanulate, white with a short tube, or lurid large 
with a long tube; lobes 4-6. Stamens 4-6, inserted round the base of the 
corolla-tube. Ovary 4-6-celled; style cylindric, stigma of 4-6 short lobes. 
Fruit indehiscent, truncate. Seeds very many, small, ellipsoid. 


CAMPANUMAEA JAVANICA Blume. 


Perennial herb with twining stem. Leaves 2 by 1 inch, opposite or nearly 
all alternate, acute, deeply cordate, or ovate cordate, entire or crenate-serrate, 
glaucous beneath; petiole }-1 inch. Inflorescence lateral. Peduncles solitary, 
axillary or leaf-opposed, as long as the petioles. Calyx-tube very short, adnate 
to the base of the ovary; lobes 3-2 by } inch, ovate-lanceolate, approximate, 
glabrous. Corolla 3-1} by 4-1 inch, lurid yellow with purple veins. Ovary 5-4- 
(rarely 3-)celled. Berry 4-1 inch diameter, hemispheric, broader than long, 


glaucous black-purple, the persistent somewhat enlarged calyx-lobes spreading 
from near its base. 
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Habitat: Darjeeling and Sikkim to Bhutan extending to the Khasia 
Mountains, Assam, altitude 3,000 to 7,000 feet (1,000 to 2,400m.), frequent. 


Three species C. inflata Clark., with corolla lurid yellow with purple veins; ¢, 
celebica Blume, corolla white fading to yellow but not lurid; C. parviflora Benth. 
bears close affiuity to C. celebica in fact it should be considerd as its variety-var. 
parviflora with 4 merous flowers unlike 5 merous flowers of C. celebica occur 
in the sub-Tropical and 4-6000ft. subtemparate Darjeeling and Sikikm hills at 
altitude 1,500 to 2,700m. 


Genus—CAMPANULA Linn. 


Perennial or annual herbs, erect or decumbent. Leaves alternate, or 
the radical subrosulate, from ovate to linear. Flowers peduncled or subsessile, 
axillary or terminal, panicled spicate or subcapitate, purple or white. 
Calyx-tube adnate to the ovary, turbinate; limb deeply 5-lobed, persistent. 
Corolla campanulate, 5-fid (in C. fulgens 5-partite). Stamens 5, free, filaments 
dilated at the base; anthers free. Ovary inferior, 3- (rarely 4-5-) celled; 
ovules very many in each cell; style cylindric, stigma shortly 3-5-lobed. 
Capsule obovoid or elongate, truncate, dehiscing by small valves at the 
base or on the sides outside the calyx-lobes. Seeds very many minute, 
ellipsoid or small compressed margined. 


CAMPANULA SYLVATICA Wall. 


A low herb, stems 8-12 inches, pilose. Leaves 2 by 1/5 inch, linear 
pilose. Panicle lax, few-flowered; pedicels }-3 inch, puberulous. Calyx teeth 
1.1 inch, linear lanceolate. Corolla 3-4 by 4 inch, shortly 5-lobed. Capsule 
} inch long and broad, obconic, finally glabrous, crowned by the somewhat 
elongated calyz-teeth. 


Habitat: Temperate Himalaya; Gurhwal to Nepal, to Darjeeling, Silckim 
and Bhutan, altitude 5,000 to 9,000 feet (1,700 to 3,000m.). 


CAMPANULA COLORATA Wall. 

A much branched low herb, stem 6-24 inches, suberect, flexuose or very 
much branched, patently hairy. Leaves 1 by }-} inch, subremote, lanceolate 
repand dentate soflty pilose on both surfaces, often spathulate or subpetioled. 
Pedicels sometimes 1-2 inches, slender, sometimes short rigid. Calyx-teeth 4-4 
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inch, lanceolate or triangular-lanceolate, entire or toothed. Corolla 3} by 3 in. laxly 
pilose purple or grey-purple, lobed from 4-3 its length; flowers without corolla or 
stamens occur, in which the calyx and the fruit are much smaller. Capsule }4-} 
inch long and broad, obconic, cernuous, obviously inferior. Seeds ellipsoid, 


very small. 


Habitat: Temperate Himalaya, altitude 3,000 to 10,000 feet; from Kashmir 
to Darjecling and Sikkim, extending to the Khasia Mountains, altitude 
5,000 to 7,000 feet (1,700 to 2,500m.), very common. 


C. aristata Wall. 8-24 in. tall with elliptic radical leaves, and deep blue 
flowers. An Alpine species, Darjeeling and Sikkim, rather frequent, alt. 11- 
16000 ft. C. modesta H.F. and T.-2-7 in. tall with ovate sub-intire radical leaves 
and deep blue flowers. It is also an Alpine plant of upper Sikkim alt. 
12-14000ft. C. fulgens Wall.-8-30 in. tall, with radical leaves narrowed at both 
ends, crenate; inflorescence spicate corolla, deeply lobed. A rather common 
subtropical and subtemprate species in Darjeeling and Sikkim, alt 4-8000ft. 


Family—V ACCINIACEAE. 

Shrubs or small trees; sometimes epiphytes with the stems greatly 
thickened at the base. Leaves alternate or falsely whorled, entire or 
serrate; stipules O. Flowers racemose or axillary and solitary; pedicels 
l-bracteate and often 2-bracteolate, often thickened and articulate beneath 
the ovary. Calyx-tube ovoid, adnate to the ovary; limb 5-fid, usually 
persistent. Corolla tubular and 5-toothed, or shortly campanulate with 
5-long segments, deciduous. Stamens 10, epigynous, free; anthers opening 
by apical pores, often produced upwards into 2 tubes opening by slits 
from the apex. Ovary inferior, 5-celled, or falsely 10-celled; style cylindric, 
stigma simple; ovules many (rarely few) at the inner angle of each cell. 
Fruit a berry, rarely dry, 5- or falsely 10-celled. Seeds many or several 
a }) in each cell, small, compressed, albuminous; radicle next the 
ilum. 


Genus —AGAPETES D. Don. 

Shrubs, often epiphytic; stems often greatly thickened at the base. 
Leaves alternate, sometimes falsely whorled, from linear to elliptic, entire 
or toothed, sessile or shortly petioled, often with glands at the apex of 
the petiole, usually coriaceous. Flowers axillary, corymbose fascicled or 
solitary; pedicel often thickened or articulate under the ovary; bracts 
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small. Calyx-tube globose; limb 5-fid or 5-partite, persistent. Corolla tubular 
or campanulate, shortly or deeply 5-lobed, red often with transverse 
marks, or the lobes greenish-white. Stamens 10, filaments usually short; 
anthers elliptic, produced upwards in 2 long beaks opening by apical 
pores or slits often spurred behind. Ovary 5-celled, or spuriously 10. 
celled; style cylindric, stigma capitate; ovules very many. Berry globose, 
succulent or nearly dry, 5-celled or spuriously 10-celled, often opening by 
10 pores round the disk within the calyx-teeth. Seeds very many, ellipsoid, 
outer coat very lax. ~ 


AGAPETES SALIGNA Hook, f. 


Stem sometimes greatly thickened at the base, branches not thick, 
scarcely angular. Leaves 3 by 3-1 inch, scattered, lanceolate acuminate 
from a cuneate base, entire, glabrous, coriaceous, marginal nerve obscure. 
Peduncles {-} inch; pedicels 1 inch, gradually thickened upwards especially 
in fruit, cup at the apex hardly wider than the pedicel; bracts 1/12 inch. 
Corolla-tube somewhat widened upwards, glabrous, bright-red with obscure 
transverse V-shaped bars; lobes 4-4 inch. Fruit } inch, szbglobose, scarlet 
(as are the fruiting pedicels), subbaccate; calyx-teeth scarcely altered, 
much shorter than the fruit. 


Habitat: Eastern Himalaya; Darjeeling to Sikkim and Bhutan, altitude 
7,000 feet (2,400m.), frequent. 


SYNONYM—aacinium salignum H.K.f. 


A. auriculata Hk. f. with often falsely whorled large, sessile, oblong- 
lanceolate leaves, bright red corolla and bright red fruit is occasionally 
met with in the hills from Darjeeling and Sikkim to Bhutan, extending to 
the Khasia mountains, Assam, altitude 3-5000 ft, in subtropical 
(1,000 to 1,700m.). 


A discolor Clarke, with leaves 13 by 4-3 in. acute tapering at the base, 
coriaceous; pedicels thickened upwards top cupped; corolla exceedingly 
narrowed upwards, the reflexed lobes linear. Reported from Sikkim and 
Bhutan in the lower hills, alt. 3,500 ft. 
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Genus—PENTAPTERYGIUM Klotzsch. 


Shrubs often epiphytic, stems often greatly thickened at the base. 
Leaves alternate, ovate or lanceolate, toothed or subentire, coriaceous, 
often with glands at the apex of the petiole. Flowers axillary, corymbose, 
fascicled or solitary; pedicels thickened upwards, cupped and articulate 
under the ovary; bracts small. Calyx-tube 5-angled or winged; lobes 5, 
enlarged in fruit. Corolla tubular, shortly 5-lobed, rose or red with 
transverse marks, or yellow. Stamens 10, epigynous, filaments short; 
anthers elliptic, produced upwards in 2 long beaks opening by terminal 
pores or slits, beaks often 2-spurred behind. Ovary 5-celled or spuriously 
10-celled; style cylindric, stigma subcapitate; ovules very many. Berry 
5-winged, or distinctly 5-ribbed, 5-celled or spuriously 10-celled. Seeds very 
many, ellipsoid, outer coat very lax. 


PENTAPTERYGIUM SERPENS Klotzsch. 


An epiphytic shrub, often creeping over the hill sides, branches pendulous, 
hispid, densely leafy. Leaves subsessile, bifarious, } by % inch, acute, 
elliptic-oblong, subentire rounded at the base, coriaceous, glabrous, margins 
recurved. Pedicels 3-1 inch, with patent glandular hairs. Calyx-teeth 3 
inch, lanceolate, subobtuse, glandular-hairy, enlarged in fruit. Corolla } 
by } inch, tubular, shortly lobed, hairy without, bright-red with transverse 
V-shaped marks. Fruit } inch diameter, turbinate-globose, conspicuously 


5-winged. 


Habitat: From Darjeeling and Sikkim to Bhutan, altitude 3,000 to 
8,000 feet (1,000 to 2,700m.), very common, generally stem creeping over 
the rocks and boulders forming a sort of carpet vegetation over the hill sides. 


Genus—VACCINIUM Linn. 


Shrubs, sometimes epiphytic. Leaves alternate, from lanceolate to ovate, 
entire or serrate, sometimes falsely whorled. Flowers usually small, axillary 
or terminal, racemed fascicled or corymbose rarely solitary, usually bracteate 
and 2-bracteolate. Calyx-tube globose; teeth 5, small. Corolla tubular or 
ovoid, 5-lobed, white, rose or yellow-green. Stamens 10, epigynous, free; 
anthers oblong, produced at the apex into 2 cylindric tubes with terminal 
slits or spurs (tubes very short in V’. bancanum). Ovary 5-celled, or falsely 
10-celled; style cylindric, stigma simple; ovules few or several in each 
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cell. Berry globose, crowned by the calyx-teeth; 5- (apparently 10-)celled, 
Seeds 1 or more in each cell, ellipsoid, compressed; testa firm, smooth. 


VACCINIUM DUNALIANUM Wight. 


A large, erect shrub; branches angular, uniformly leafy. Leaves 4 by 
1-11 inches, oblong-lanceolate, caudate acuminate, entire, the linear point 
often nearly 1 inch, base cuneate, coriaceous, margins recurved. Racemes 
1-3 inches; pedicels 3-} inch; bracts round-ovate, margins scarious, densely 
imbricate, a few persistent at flowering-time, usually deciduous before 
fruiting. Calyx-teeth small, triangular. Corolla } inch, ovoid-conic. Filaments 
glabrous; anthers spurred dehiscing by slits at their subentire apex. Berry 
% inch diameter, globose. 


Habitat: Darjeeling and Sikkim to Bhutan, extending to the Khasia 
Mountains, Assam, altitude 3,000 to 8,000 feet (1,000 to 2,700m.), frequent. 


VACCINIUM SERRATUM Wight. 


A stout epiphyte; branches often greatly thickened at their base. Leaves 
subsessile, 23 by 32 inch, lanceolate, serrate often whorled, acute sometimes 
remotely crenate-serrate nearly to the base, glabrous. Racemes 2 inches, 
often 3-4 springing umbellately from the terminal whorl of leaves, glabrous 
or nearly so; bracts 1/10 inch, lanceolate, serrate, those at the base of 
the peduncles hardly larger. Peduncles mostly terminal umbelled not clothed 
with broad bracts at the bases Calyx-tube smooth; teeth minute, triangular. 
Corolla + by 4 inch, tubular, very shortly lobed, glabrous without, yellow. 
green. Filaments glabrous; anthers not spurred, dehiscing by long slits 
from below the apex. Berry } inch diameter, globose, glistening, white 
or yellowish. 


Habitat: Darjeeling and Sikkim to Bhutan, extending to the Khasia 
Mountains, Assam, altitude 3,000 to 7,000 feet (1,000 to 2,400m.), frequently 
geen over—langing from the stout branches of trees, or creeping Over rocks 
on hill sides. 


VACCINIUM RETUSUM Hook. f. 


A small epiphyte; branches pendent, pubescent upwards. Leaves often 
obtuse or emarginate, base attenute, scarcely petioled, coriaceous, glabrous, 
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margins recurved. Racemes white, 1-2 inches, glabrous or the rachis pilose; 
pedicels 4-§ inch; bracts 3-4 inch, elliptic, caducous. Corolla 34 by 
ez inch, ovoid-tubular, shortly lobed, glabrous, white with 45 red 
stripes. Filaments with long hairs; anthers dehiscing by slits below the 
apex, dorsal spurs very large. Fruit $ inch diameter, subglobose, crowned 
by the obscurely-toothed calyx-limb. 


Habitat: Darjeeling and Sikkim to Bhutan; altitude 7,000 to 9,000 feet 
(2,400 to 3,000m.), frequently seen growing profusely as epiphytes with clusters 
of white pinkish striped flowers. 


Other common species are :— 

V. nummularia H.f.,—a small rigid epiphyte with pendent branches 
often growing over boulders, leaves 34 inch, broadly elliptic obtuse, 
racemes clustered, 1-2 inches, corolla lobes rosy. A temperate and 
subalpine species altitude 10,000 feet, abundant in Tonglu, Singalila 


range. 


V. sikkimense Clarke,—an Alpine species of Darjeeling and Sikkim hills, 
above Lachen, altitude 13,000 teet (4,400m.) A rigid small shrub, 
leaves 1 inch obovate oblong serrulate. Rather rare 


V. gualtheriaefolia Hook. f.,—A 8 feet high shurb, leaves elliptic acute 
rounded at the base, remotely crenate-serrate coriaceous, nerves glaucous 
white beneath, berries }-4 inch diam. globose blue black. Rather rare in 
Sikkim, altitude 7,000 feet. 


V. gluco-album Hook. f.—A shruby plant with angular branches, leaves 24 
by 1-1} inch, obovate oblong acute closely mucronate-serrate nerves im pressed 
above, white beneath. Corolla }-3 inch, ovoid conic white tinged with pink. 
Occasionally seen in temperate and sub-alpine Sikkim, Lachen and Lachoong, 
altitude 9-10,000 feet. 


Family—ERICACEAE 


Shrubs, trees or perennial herbs. Leaves alternate or apparently whorled, 
entire or serrate; stipules O. Flowers racemed, clustered or solitary; pedicels 
bracteate and often 2-bracteolate. Flowers regular, or in Rhododendron 
sometimes irregular, sometimes dimorphic. Calyx free (or in Diplycosia 
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sometimes much adnate to the ovary), 5- (rarely 4-6-)fid or 5-partite, 
Corolla hypogynous, often campanulate or urceolate, sometimes deeply 
lobed or (in Pyrola) petals free; lobes 5-20. Stamens 10, vary 5, 8, or 20, 
hypogynous or slightly attached to the base of the corolla (in Diplycosia 
sometimes epigynous); filaments free; anthers oblong, opening by pores 
or slits at the apex (in Diplarche by longitudinal slits), the cells often 
produced upwards into tubes, sometimes dorsally spurred. Ovary 5- (or 4-16-) 
celled; style cylindric; stigma simple or shortly lobed; ovules many in 
the inner angles of the cells, or placenta often pendulous from the upper 
angle. I’ruit capsular, loculicidally or septicidally 5-valved; in Gaultheria 
and Diplycosia enclosed by the enlarged succulent calyx, appearing baccate. 
Seeds many (rarely few) in each cell, albuminous; testa close or loose 
or produced. 


Genus—GAULTHERIA Linn. 


Shrubs, erect or procumbent. Leaves persistent, alternate, serrulate. 
Flowers small, sometimes dimorphic, racemose or axillary and_ solitary; 
bracteate and 2-bracteolate. Calyx ovoid, 5-fid, in fruit en'arged coloured 
succulent and enclosing the capsule. Corolla ovoid-tubular, greenish-white 
or reddish; teeth small, recurved. Stamens 10, filaments more or less 
dilated, pilose; anther-cells more or less produced upwards, dorsally 1-2 
horned; in the dimorphic flowers the stamens are small with simple 
anthers. Ovary 5-celled; style cylindric, stigma simple; ovules many in 
each cell. Capsule 5-celled, loculicidally 5-valved from the apex. Seeds 
many, minute, subglobose, obtusely angled. 


GAULTHERIA NUMMULARIOIDES Don. 


A trailing hirsute spreading plant coverning banks closely with its much- 
branched, densely leafy stems. Leaves } by } inch, ovate from a rounded base, 
acute, minutely petioled, subentire, glabrous above, setulose beneath and fre- 
quently on the margin. Pedicels — inch, lanceolate, densely clothed with 
coriaceous glabrous ovate-oblong bracts } inch, long. Calyx blue-black, teeth 
} inch, lanceolate. Corolla 1 by } inch, wide, tubular, reddish or nearly 
white, lobes minute. Anther calls shortly produced 2-horned at the apex 
Capsule } inch, diameter, succulent. 


Habitati Throughout the Himalaya; frequent in Darjeeling and Sikkim, 
altitude 5,000 to 9,000 feet (1,700 to 3,000m.), extending to the Khasie 
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Mountains, Assam, altitude 4,000 to 6,000 feet. Frequently seen in aboundance 
covering hill-sides rocks and boulders with interwoven masses of its creeping 


branches. 


GAULTHERIA FRAGRANTISSIMA Wail. 


A stout shrub; branches more or less trigonous. Leaves 3 by 1-1} inches, 
lanceolate to ovate not acuminate, shortly acute or subobtuse, base rhomboid, 
crenate-serrate, coriaceous, glabrous or sparingly hirsute from the punctations 
of the under surface; petiole j;-4 inch. Racemes 1-3 inches; pedicels 0-3 


inch; bracts 4 inch, and bracteoles } inch, ovate-lanceolate, the latter close 


to the ovary or more distant in the lower longer pedicels. Calyx-teeth a 
inch, ovate lanceolate sub-acute, usually acute in fruit. Corolla 4 by }4 inch, 
widely tubular, nearly glabrous without, green, green-yellow or whitish. Anther- 
cells each with 2 terminal bristles. Fruit } inch diameter, brown hairy, sur- 
rounded by the deep-blue enlarged calyx.- Dimorphic flowers occur, with short 
stamens and anthers not produced upwards nor horned. 


Habitat: From Nepal to Darjeeling and Sikkim to Bhutan, altitude 6,000 
to 8,000 feet (2,000 to 2,700m.), frequent, extending to the Khasia Mountains, 
Assam. 


GAUCLTHERIA GRIFFITHIANA Wight. 


A stout shrub, branches round. Leaves 5 by 14 inches, oblong, elliptic, base 
rhomboid, caudate acuminate, closely serrulate, coriaceous, glabrous rarely 
sparesely hirsute from the punctations of the under surface; petiole } inch. 
Racemes 2-3 inches; pedicels } inch; bracts }-} inch, ovate; bracteoles + 
inch, ovate, often below the middle of the pedicels. Calyx-teeth usually obtuse, 
ovate oblong, always less or not acute than in G. fragrantissima. Corolla, stamens 
and fruit as in G. fragrantissima. 


vae abitat: Darjeeling and Sikkim to Bhutan, altitude 6,000 to 9,000 feet 
oe to 3,000m.), extending to Khasia Mountains, Assam, altitude 5,000 to 
,000 feet. 


GAULTHERIA HOOKERI Clarke. 


A shrub, 6 feet, branches hispid. Leaves 2 by 1 inch, elliptic not acuminate, 
suddenly or shortly acute, base usually rounded, serrate, punctate and usually 
bristly beneath; petiole 1-§ inch. Racemens 1-2 inches, pedicels 4 inch, bracts 
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often } inch, elliptic bracteoles § inch, elliptic, usually about the middle of 
the pedicel. Calyx nearly or quite glabrous, ovate oblong not acute in fruit. Corolla 
and fruit as in G. fragrantissima. (Hooker, however, denotes the flowers as 
“pink and white.’’) 


Habitat: Darjeeling and Sikkim, altitude 8,000 to 11,000 feet (2,700 to 
3,700 m.), frequent in Lachen and Choongtam. 


Two other species—G. trichophylla Royle.—a prostrate low 6-12 inches 
plant with red or nearly white campanulate corolla; and G. pyrolaefolia Hook.f. 
an erect large paved shrub, 4-8 inches high, leaves, elliptic-obovate obtuse, 
2 horned anther cells and blue-black succulent calyx are occasionally met with 
in Darjeeling and Sikkim in the sub-alpine and Alpine Himalaya, altitude 
10-13,000 feet. The latter is rather common in Lachen, Mon-Lepcha and Jongri. 


Genus—CASSIOPE D. Don. 


Small, fastigiate shrubs. Leaves small, rigid densely imbricate, adpressed 
to the branches, entire or ciliate. Pedicels axillary, bracteate at the base only, 
cutved in flower, erect in fruit. Sepals 5, free, thickened at the base, imbricate 
in bud; spreading and unaltered in fruit. Corolla campanulate, white or pink; 
lobes 5, short, recurved. Stamens 10 (or 8-12), slightly attached to the base of the 
corolla, filaments linear, anthers ovoid, truncate, with 1-2 horns divaricate from 
beneath the summit of each cell. Ovary 5-celled; style cylindric, stigma simple; 
ovules many in each cell. Capsule globose, apex depressed, loculicidally 5-valved. 
Seeds minute, long-ellipsoid, somewhat curved; outer coat of long, somewhat 
loose cells. 


CASSIOPE FASTIGIATA D. Don. 


Forming dense tufts 6-12 inches high. Leaves } inch, ovate oblong, somewhat 
4-fariously imbricate, thickened on the back, ciliate. Pedicels } inch, woolly, 2-4 
nate or solitary. Sepals 4-4 inch, elliptic, acute, nearly glabrous; margins 
scarious, often toothed. Corolla }—} inch, widely campanulate, white. Filaments 
glabrous or sparingly pilose; anthers truncate, each cell 1-horned. 


Habitat: Alpine Himalaya, altitude 10,000 to 14,000 feet (3,000 to 
4,700m.), common from Kashmir to Darjeeling and Sikkim to Bhutan, ee 
in the bleak and barren screes with other alpines in north Sikkim up to the 
snows. 
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Hooker, f. and Thomson distinguish another closely allied plant from the 
former namely, C. selaginoides H.f. and Thom., “by its much more slender stems 
and more elongate pedicels.’? But such minor modifications in morphological 
characters of leaves and pedicels which may be due to micro-ecological conditions 
in the Alpine regions at altitude 3,000 to 4,500 m., particularly in the varying 
climate and ediphic conditions prevailing in Jongri, Thengu and Lachen do 
not seem to justify its specific position. It may at best be considered as a 
variety of C. fastigiata D. Don, var. selaginoides (H k. f. & T.) Biswas. 


Genus—PIERIS D. Don. 


Trees or shrubs; branches terete. Leaves alternate, petioled, persistent, 
entire or serrulate. Racemes axillary or panicled at the ends of the branches; 
pedicels bracteate and 1-2 bracteolate. Calyx 5-fid or partite; segments open or 
valvate in the bud. Corolla ovoid; lobes 5, short, recurved. Stamens 10, filament 
with 2 horns divaricate from its apex (O in P. villosa), anther-cells ovoid, trun- 
cate. Ovary globose, 5-celled; style cylindric, stigma capitellate; ovules very many 
in each cell. Capsule globose, loculicidally 5-valved. Seeds many, linear-oblong, 
faleate, not winged; testa loose. 


PIERIS OVALIFOLIA D. Don. 


A tree, 20-40 feet, or shrub. Leaves 3-7 by 1-4 inches, rounded at the base, 
ovate elleptic acute, entire, glabrous or pilose beneath; petiole 4-} inch. Racemes 
4-10 inches, simple, rerely (by the suppression of leaves towards the ends of 
the branches) appearing panicled, more or less pubescent; pedicels }-13 inch; 
bracts 4 inch, lanceolate or linear. Calyx-teeth }—3 inch, connate at the base. 
Corolla 4-4 inch, elongate-ovoid, pubescent without, filament, white, 2 horned 
at the apex. Capsule 3 inch diameter, globose, glabrous. Seeds small, linear-oblong. 


Habitat: Temperate Himalaya, altitude 3,000 to 8,000 feet (1,000 to 
2,700 m.), from Kashmir to Darjeeling and Sikkim to Bhutan, common, extending 
to the Khasia Mountains, Assam, altitude 3000 to 5,000 feet. 


P. villosa Hook. f., a closely allied species to P. ovalifolia, is a small tree, 
distinguished by elliptic sub-obtuse entire leaves villous beneath, filaments with- 
out horns at the apex; rather common in Alpine Sikkim, (Lachen) and Darjeeling 
hills in higher Tonglu-Singalila range, (alt. 10-13 ,000ft.) 
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PIERIS FORMOSA D. Don. 


An evergreen, small, glabrous tree, 12 feet. Leaves 4 by 1-11 inches, lanceolate, 
serrate, glabrous, acuminate, attenuated at base; petiole } inch. Racemes 2-4 inches; 
pedicels }4-} inch; bracts } inch, linear-oblong, caducous. Calyx-teeth 
4-4 inch, broadly lanceolate, acute, very coriaceous, valvate in bud. Corolla 
t by § inch ovoid, white. Filaments with 2 horns at the apex. Capsule } 
inch diameter, ovoid-globose, glabrous. Seeds many, linear-fusiform, subtrique. 
trous, testa very lax. 


Habitat: Eastern Himalaya from Nepal to Darjeeling and Sikkim to Bhutan, 
altitude 6,000 to 10,000 feet (2,000 to 3,400 m.) extending to the Khasia 
Mountains, Assam. 


Genus—ENKIANTHUS Lour. 


Shrubs or small trees. Leaves petioled, entire or serulate. Flowers terminal, 
umbelled or subcorymbose, pendulous or cernuous. Calyx-free, 5-lobed. Corolla 
broadly campanulate; lobes 5, short, imbricated in bud, entire or laciniate. 
Stemens 10, anthers oblong, cells aristate on the back, dehiscing by very short 
slits in front. Ovary ovoid, 5-celled; style, columnar, stigma simple; placentas 
pendent from the upper inner angles of the cells, many-ovuled. Capsule ovoid 
or oblong, woody or coriaceous, 5-celled, loculicidally 5-valved. Seeds few 
perfect (and often many imperfect) in each cell; testa crisped, membranous. 


ENKIANTHUS HIMALAICUS Hf. and T. 


A small tree, sometimes 20 feet, or a bush. Leaves mostly in terminal 
clusters, 1-3 by 3-1 inch, ovate or elliptic serrulate, narrowed at both ends, 
acute or obtuse, pubescent beneath, at least when young; petiole 4-4 inch. 
Peduncles wmbelled, about 10, 1-2 inches, 1- (rarely 2-) flowered, hairy. Calyx- 
teeth 4-4 inch, lanceolate, scarcely pubescent. Corolla 4 by } inch, widely 
campanulate, entire, base not gibbous, red-orange. Anther-cells oblong, each 
awned. Capsule } inch diameter, globose, somewhat pentagonal, cernuous, glabrous. 
Seeds large, } inch, ellipsoid, subtrigonous; testa very lax crisped and honey- 
combed. 


Habitat: East Nepal to Darjeeling and Sikkim to Bhutan, altitude 8,000 to 
11,000 feet, (2,700 to 3,700 m.). 
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Genus—RHODODENDRON Linn. 


Trees or shrubs, sometimes very small, often scaly or aromatic. Leaves 
alternate, often clustered towards the ends of the branches, rarely subopposite or 
falsely whorled, entire, coriaceous. Flowers fascicled or sub-corymbose, terminal, 
rarely solitary or axillary; bracts broad, generally caduccus; bracteoles linear. 
Calyx5-lobed, sometimes small or obsolete, rarely saucer-shaped persistent. 
Corolla campanulate, widely funnel-shaped or cylindric, tube long or short, 
lobes 5-10. Stamens 5-18, usually 10; anthers oblong, dehiscing by terminal 
pores. Ovary 5-20-celled; style long or short, stigma capitate; ovules very many 
in each cell. Capsule short woody, or clongate thinner, 4-20-celled, septicidally 
4-20-valved from the apex, valves breaking away from the placentas. Sceds 
very many, ellipsoid, albuminous; testa close or loose, often shortly crested or 
tailed at one or both ends. 


It will be appropriate to quote here relevant exracts from the paper on 
“The Rhodonendrons of India’’ by the late Dr. J. M. Cowan the then Assistant 
Regius keeper, Royal Botanic Garden, Edinburgh, and once (offg.) 
Superintendent, the Royal now Indian Botanic Garden, Calcutta. This paper is 
illustrated with enlarged photographs and published by the Government of the 
then Bengal, in the magnificent 150th Anniversary Volume of the Royal 
Botanic Garden, Calcutta, edited by the author, and printed in 1942, in the 
Government of Bengal Press. 


The Royal Botanic Garden, Calcutta, has been concerned with Rhododenrons 
almost from the beginning of its story, and different species bear the names of 
many of the illustrious men who during the past century held office as Superin- 
tendent of the Garden. First among these is Doctor Nathaniel Wallich (1815- 
1846) who is commemorated by Rh. Wallichii Hook. f. of which Hooker wrote, 
“a handsome species worthy to bear the name of one who may justly be called 
“Botanicorum Indicorum facile princeps’’; then come Griffith and Falconer 
each with his own species; and later Dr. Thomas Thomson (1854-1860), to whom 
Hooker dedicated Rh. Thomsonii Hook. f. with the inscription “to this species 
I give the name of Dr. Thomas Thomson, surgeon H. E, T. C. S., late of the 
Thibetan Mission, son of the learned Professor of Chemistry of Glasgow Univer- 
sity, my earliest friend and companion during my college life and now my valued 
travelling companion in the Eastern Himalaya’’; and following the succession 
we come to Rh. Kingianum Watt MS., descript. Hook. f. “named for 
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Dr. George King (since Sir), Superintendent of the Royal Botanic Garden 
Calcutta’’; and finally Rh. Prainianum Koorders, a New Guinea plant named 
in honour of Sir David Prain. 


Besides these, many other Rhododendrons have been named after men 
and women who have devoted their lives to India. Governors-General and their 
wives, members of the Civil Service and Political Officers, Forest Officers, Medical 
and Army Officers: Rh. Aucklandiit Hook. f., in honour of Lord Auckland, 
Governor-General of India from 1835 to 184]; Rh. Dalhousie Hook. f., for Lady 
Dalhousie whose name is familiar in India; and other species chosen by Hooker 
to commemorate men whose names are well-known to botanists all over the 
world—Robert Wight, M.D. (1796-1872), Superintendent of Madras Botanic 
Garden; John Royle (1799-1858) of the Medical Service, Bengal; Michael P. 
Edgeworth (1812-1821) of the Bengal Civil Service and Commissioner of 
Mooltan; Lieutenant-Colonel Edward Madden, also of the Bengal Civil Service 
and Mr. B. H. Hodgson at one time the East India Company’s resident in Nepal. 


Sir George Watt who collected many Rhododendrons in Assam dedicated 
new species which he discovered to his friends; to Mr. Elliott (after wards Sir 
Charles,) Chief Commissioner of Assam and Lieutenant-Governor of Bengal; to 
McCabe, Deputy Commissioner of Manipur, who had a romantic career; and 
to Mrs. Johnstone, wife of the Political Agent of Manipur in 1882. 


Sir Henry Collett (1836-1901), at one time Colonel in the Bengal Army and 
author of ‘‘ Flora Simlensis’’, discovered in Afghanistan the Rhododendron which 
bears his name, and lastly Lieutenant-Colonel Bailey recently resident in Nepal 
who in the course of his journey in 1913 when investigating the course of the 
Tsangpo river gathered several species of Rhododendron, gave his name to one, 
Rh. Buileyt Balff. f., as also did his companion on that journey, the late Major 
H. T. Morshead of Mount Everest fame. 


The genus Rhododendron was founded by Linnaeus in his Species Plantarum 
(1753) ancl in 1796 the first Rhododendron known to be in India, Rh. arboreum 
Sm., was discovered on the Siwaliks by Captain Hardwicke in the course of a 
journey to Srinagar. Both Hamilton and Wallich found it again in Nepal at 
the beginning of the nineteenth century, and Wallich, convinced that it would 
grow in Britain vent seed. A little later the editor of the Botanical Magazine 
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(1834) wrote: ““We regret to find that experience does not confirm the expecta- 
tions of our learned friend; for all the Indian Rhododendrons appear to be 
incapable of enduring the climate of Britain’’. But Wallich has been proved 
abundantly to be right, for nearly all the known Indian Rhododendrons are now 
in cultivation in Britain and except for a few (mostly in the Maddenii series) 
they can all be grown out of doors. Concerning even Rh. arboreum Sm. Wallich 
was right, and it may be of interest to add that amongst the archives of the 
Edinbrugh Garden I came across a letter from a correspondent, written about 
1820, asking for a few seedlings raised from Wallich’s seed, and a reply to say 
that six young plants had been sent. There stands a tree in the Rhododenslron 
House in the Garden today which may well be one of these original plants. No 
one knows its age, all that can be said is that 50 to 60 years ago it was apparently 
no smaller than it is now. Wallich in his Catalogue records a number of other 
species from Nepal—Rh. anthopogon D. Don, Rh. barbatum Wall., Rh. cam- 
panulatum D. Don and Rh. lepidotum Wall. 

Next (1838), Griffith in Bhutan discovered Rh. grande and Rh. Griffithianum 
which were later described and figured in Wight’s Icones, and meanwhile 
Rh. nilagiricum Zenk., the only Rhododendron in Southern India, had been 
described in 1836. Like Rh. arboreum Sm., it has usually scarlet or blood-red 
flowers, unless as Mr. C. E. C. Fisher told me, the plants were attacked by a 
fungus, when the flowers are often pink. In spite of the fact that Hooker said 
that Rh. nilagiricum Zenk. is a “‘species assuredly quite, and permanently dis- 
tinct from Rh. arboreum’”’ for long it was confounded not only with true Rh, 
arboreum but also with Rh. zeylanicum Booth descript Cowan of Ceylon; but 
there is no doubt that Hooker’s view is the correct one [see Notes R. B. G., 
Edin., Vol. XIX (1936), 162}. 


No one has done more than Sir J. D. Hooker, the famous botanist, later 
Director of Kew, who travelled in the Darjeeling District and in Sikkim from 
about 1847-1851 and first revealed that the great wealth of the Rhododendron 
flora of this region. The entrancing record of his journeys is to be found in the 
well-known “Himalayan Journals’’ and for descriptions of the Rhododendrons 
which he discovered we turn to his beautifully illustrated book ‘‘The Rhododen- 
drons of Sikkim Himalaya’’(1849). In the introduction to this large vulume— 
at the time of its publication the most comprehensive one on the genus antl still 
a classic—the editor, Sir J. D. Hooker, says ‘‘ perhaps with the exception of the 
Rose, the Queen of flowers, no plants have excited a more lively interest tnrough- 
out Europe than the several species of the genus Rhododendron, whether the fine 
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evergreen foliage be considered or the beauty and profusion of the blossoms”. 
In this work which contains thirty-one magnificient plates, we find besides 
species already mentioned and others, Rh. aeruginosum, Rh. argenteum, Rh, 
camelliacflorum, Rh. campylocarpum, Rh. ciliatum, Rh. cinnabarinum, Rh, 
elaeagnoides, R. fulgens, Rh. glaucum, Rh. lanatum, Rh. nivale, Rh. pendulum, 
Rh. pumilum, Rh. setosum and Rh. triflorum. ‘The author in a very limited 
sojourn in Sikkim and with little means of prosecuting extensive researches 
yet collected and described eleven species of which nine were new’’. But this 
was only a beginning. Sir J. D. Hooker collected altogether some forty-three 
species and he sent seed of many of them to Britain, and plants raised from his 
seed still grace the gardens of Lochinch in Wigetownshire, Stonefield in Argyll 
and Penjerrick in Cornwall, among others, while their progeny and hybrids 
adorn a wider sphere. The profussion of blossom which some of these Rhododen- 
drons provide will surprise even those who know them in their Himalayan home. 
In a fascinating work on ‘‘Flowers’’ Sir Herbert Maxwell wrote, ‘‘It is recorded 
of him (Sir Joseph Hooker) that, when he revisited the Cornish riviera many 
years after the planting which he had recommended to be done, he exclaimed— 
“why, rhododendrons flourish better here than in Sikkim’’. 


Soon after Hooker had explored Sikkim, Booth visited Bhutan (1853) and 
added ten more new species including the magnificient Rh. Nuttallii, which 
Sir Wm. Hooker designated the ‘‘ Prince of Rhododendrons,’’ and others des- 
cribed by Nuttall Rh. Hookeri, Rh. Kendrickii, Rh. Shepherdii, Rh. Windsor, 
Rh. lucidum, Rh. calophllum, Rh. eximeum, Rh. Keysti and Rh. Boothis. 


For the next thirty years scracely another species was added, until about 
1882 when Sir George Watt, touring in Assam, collected and named Rh. mani- 
purense and three other species to which reference has already been made. 
Unfortunately the name Rh. Kingianum Watt M.S. can no longer stand /See 
Notes R. B. G., Edin, Vol. XIX (1936) 157]; but I have called the plant which 
should have borne King’s name Rh. Watti. 


Now follows another barren period as far as new species are concerned, but 
the interest in the genus was maintained through the Lloyd Garden, Darjeeling, 
and gardens in Britain—public and private alike—have gained inestimably 
from a steady annual supply of seed, gathered mostly by the two well-known 
Lepcha collectors Ribu and Rhomo, and forwarded through Calcutta. Nor 
should I omit to mention the name of Mr. G. H. Cave, for many years 
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the energetic curator in Lloyd Botabic Garden, Darjeeling, and of Sir William 
Wright Smith with whom he toured in Sikkim. 


But it was not until 1914 that there was again a considerable influx of new 
species, when R. E. Cooper, collecting for Mr. Bulley in Bhutan, had the good 
furtune to discover Rh. rhabdotum, one of the most handsome and curious of 
Rhododendrons, with every large cream coloured, funnel-shaped flowers, 
marked lengthwise with broad bands of purple. This species and his others, 
Rh. argipeplum Rh. brachysiphon, Rh. polyandrum and Rh. Cooperi, Rh. 
papillatum, Rh. epapillatum, Rh. haemouium and Rh. thyodocum were named 
and described at Edinburgh by the late Sir Isaac Bailey Balfour who by his 
unrivalled knowledge of the genus and enthusism displayed in his writings 
has raised for himself an enduring memorial. 


Then in more recent times from 1919 onwards came Kingdon Ward’s 
journeys in Assam, productive of some fourteen new species of which the more 
important are Rh. cesasinum—‘‘Coals of Fire’’ or “Cherry Brandy’’, Rh. crebre- 
florum with small dark flowers, Rh. deleiense, Rh. lanigerum, Rh. 
notatum, Rh. pemakoense, Rh. Ramsderianum and Rh. riparium. A point 
of special interest arising from Ward’s exploration is the cropping up in this 
territory of species collected at earlier dates by himself and by Forrest in Burma 
and in Western China, thus bridging the gap in our knowledge of distribution 
and binding closer the ties between the Rhododendrons of India and those of 
Tibet abd China. 


Last of all we must record the work of Ludlow and Sherriff now in the field. 
The four expeditions in 1933, 1934, 1936 and 1937 have yielded six new species 
from within the confine of Bhutan. RA. tsariense, Rh. igneum, Rh. dignabile, 
Rh, amandum, Rh. miniatum and Rh. Ludlowi. Their work continues and may 
it prosper; collections made in 1938 have still to be examined. 


OBSERVATIONS ON THE INDIAN RHODODENDRONS 


Linnaeus in his “Species Plantarum’’ (1753) first described 9 species of 
Rhododendron, 5 under Azalea and 4 under Rhododendron proper. It was in 
1825 that 4 Himalayan species were described for the first time by D. Don in his 
“Prodromus Nepalensis.”? Later in 1834, D. Don advanced our knowledge of 
Rhododendrons by describing 51 species in his ‘“‘General System of Gardening 
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and Botany’. By the time De Candolle completed the publication of his 
““Prodromus’’ in 1839, only 60 species were known to the world. Later, the 
knoweledge of Rhododendrons was considerably increased as a result of the 
famous explorations of J. D. Hooker in the Sikkim Himalaya. Hooker collected 
and described 32 species with beautiful coloured illustrations in 1849 and algo 
described 46 species in his Flora of British India, Vol. II[ PP. 462-475, 1882, 
After the discovery of many beautiful species from the Sikkim Himalaya, Tibet 
and Yunan, and after the publication of Maximowicz’s monograph in 1870, C. 
B. Clarke’s work in Hooker’s “Flora of British India’’ in 1882 and Franchet’s 
works in 1885 and 1887, Rhododendrons received special attention of Botanists 
and Horticulturists. Since the beginning of the Twentieth Century, many 
explorations to Sikkim, Bhutan, Tibet, Assam, Burma and China, Yunan, 
Szechuan, were conducted by King’s collector’s Ribu and Rhomoo, Burkill, 
Gammie, W. W. Smith, Forrest, Rock, Cooper, Kingdon Ward, Ludlow and 
Sherriff and lately Biswas. There exist large collections of Rhododendrons 
which were well worked out by Hooker, Sir I. B. Balfour, the reputed authority 
on this genus, J. Hutchinson, H. F. Tagg and J. M. Cowan of the Edinburgh 
Herbarium. From the Arnold Arboretum E. H. Wilson and others have made 
some contributions towards the advancement of our knowledge of Rhododen- 
drons. Among the modern workers, Hulepidote by Mr. H. F. Tagg of the Royal 
Botanic Garden, Edinburgh, Lepidote by Mr. J. Hutchinson of Royal Botanic 
Garden, Kew and Azalias by Mr. Alfred Rehdar of Arnold Arboretum, U.S. A., 
were masterlly dealt with in the well-known book on the Rhododendrons 
published by the Rhododendron Society in 1930 (2nd edition). 


There are about 850 recognised species distributed throughout the world. 
Of these, India, Burma and Tibet together claim slightly more than 200 species 
and India alone (including Bhutan Himalayas) claims 86 species. 


Rhododendrons enjoy a very wide distribution in the Northern Hemisphere 
of the world. Out of about 850 authentic species, nearly all the species of 
Rhododendrons are confined to the temperate and the Alpine zones of the 
Northern Hemisphere. But a few species amounting to nearly 150, have been 
reported from the large islands south of the Equator. One species occurs in 
North Australia (Queensland). Indegenous Rhododendrons are absent in Africa, 
South America and New Zeland. Even in the Northern Hemisphere, they are very 
unequally distributed, the vast majority being confined to the Eurasian Continent 
and that too, only a particular part of it. North America has 27 species, 7 on 
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western and 20 on the eastern side. Europe have only 4 species. A few species 
are sub-arctic. The greatest number is present in the Himalayas particularly the 
eastern ranges and the mountains of far Western China, namely, Yunnan from 
where they spread southwards extending down to Indo-Malaya and the East 
Indian Archipelago. Thus, the Sino-Himalayan region forms the most important 
centre for Rhododendron species like Primulas. It is from this centre that the 
Rhododendron species radiate in all directions. Many species are also found in 
the West Central China which forms another important focus. From here, a belt 
extends southwards into the hilly country, south of the Yangtze river. Another 
belt runs through the eastern Siberia, Manchuria and Korea and passing through 
Japan, reaches the East Indies by way of Formosa. Thus, the North-Central 
China nucleus is continuous with the Sino-Himalayan association to the west 
and the Manchuria-Japan-Formosa association to the East. Hence, the distribu- 
tion of Rhododendrons in this region may be considered as more or less continuous. 


The Rhododendron area in the world can be divided into four main regions. 
The first is the Eurasia. This region includes Europe, Transcaucasia, N. E. Asia, 
Japan, Formosa, China Coast and North America. This area is rather poor in 
Rhododendrons and is represented by about 130 species. The second region is 
the Himalaya. This includes both the western and the eastern Himalayas with 
Nepal, Darjeeling, Sikkim and Bhutan in the Centre and also Tibet. In the 
Western Himalayas, Rhododendrons are very poorly represented and only 9 
species have been so far recorded. Nepal claims about 15 species. There are 
nearly 84 species in the Eastern Himalayas (Darjeeling, Sikkim and Bhutan) 
and the neighbouring Assam and upper Burma Hills. About 76 species have 
been recorded from Tibet. This region is quite rich in Rhododendrons and 
several sections are endemic here and appear to be the most important abode 
for the Arboreum, Campanulatum, Setosum, Anthopogon, Lepidotum and 
others. This Rhododendron area bears also considerable affinity with the Indo- 
Malayan and the Chinese Rhododendron lands. The third zone is Indo-Malaya. 
This region includes Burma, Western Yunnan, South India, Ceylon and 
Kast Indies and is very rich in Rhododendrons with nearly 450 species and 
many endemic series, and forms the important belt running from north dwind- 
ling to the south. The fourth region is China. This area includes mostly the West- 
Central China, namely, Szechuan, Hupeh and the regions bounded on the 
south and west by the Yangtze river where nearly 200 species occur rather 
gregariously. This is the headquarters of the Lapponicum, Sabrifolium, 
Trifloram, Caphalanthum and other series. It embraces many outlying species 
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of Indo-Malayan and Himalayan afflnity and pass gradually into the Coastal 
region of China, outlinning region of Japan and North East Asia. 


In India, there are 86 species of which 84 species are confined to the Eastern 
Himalaya as indicated above. Of those only 9 extend up to Kashmir and other 
regions of Western Himalaya through the Central Himalaya. Only one species, 
R. nilagiricum Zenk., is represented in the hilly regions of the Nilgiris, the 
Pulneys, the Travancore and other parts of South India. Another species, R. 
zeylanicum Booth nomen descript Cowan, is present in the hilly regions of Ceylon. 
The Eastern Himalayan zone including Darjeeling, Sikkim, Bhutan and the 
Assam hills, leaving alone the far eastern regions like Tibet and N. E. Burma, is 
very rich in Rhododendrons. Here in the temperate and subalpine regions 
Rhododendrons are seen to grow in great density and luxuriance forming mixed 
association of tall, dwarf, gnarled, stout, large and small leafy varieties and 
forms of arboreal and shrubby species. All these burst into gorgeous bloom one 
after the other or almost simultaneously in early summar particularly between 
the middle of April and the middle of June. At this time the high mountain tops, 
the hill slopes, the valleys and the deep gorges, ravines and crevices of rocks 
clothed with the masses of scarlet, red, pink, lilac, yellow, white and cream 
coloured flowers present, wherever the eyes are cast, the most charming and 
glorious spectacle never to be seen elsewhere. 


In the Eastern Himalayas the character of the vegetation is influenced by 
the strong, moist-laden monsoon winds from the south. The ramifying outer 
spurs between 4,000 and 8,000 feet have a heavy rain-fall 100 to 300 inches 
per year and are densely covered by charateristic moist sub-tropical and tem- 
perate rain forests. The central portions of the gorges and valleys have a lesser 
rain-fall and tend to bear a drier type of forest. The moisture-laden breezes of 
the upper atmospheric strata pass unscathed over the outer spurs, only to be 
arrested by the summits of ridges in the interior, where, in consequence they 
deposit their moisture and cause a moist temperate flora to develop. In these 
ranges, Rhododendrons form a dominating feature of the vegetation. They are 
seen in profusion from the spring to the late summar when ranges after ranges of 
gorgeous snow-capped mountains from 8,000 to 16,000 feet display a magnificent 
array of scarlet, red, pink, mauve, yellow, cream, white and a medlay of other 
colours. In the comparatively warmer valleys, at an clevation of about 5,000 
to 8,000 feet, Rhododendrons make their first appearance in the form of a 
small tree. At these heights, few species such as R- arborewm Sm., R. Dalhousrae 
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Hk. F., R. Maddenit Hk. f., R. Griffithianum Wt. and a few others grow 
in shady moist corners and crevices of rocks. As the altitude increases from 
8,000 feet to 12,000 feet the number of species gradually increases and many 
species like R. arboreum Sm., R. barbatum Wall., R. Falconert Hk. f., BR. 
Hodghonit Hk. F., R. grande Wt., R. Thomsonii Hk. f. R. Griffithianum Wt., 
and others exhibit luxuriant growth attaining the size of large stout trees. The 
sub-alpine zone between 10,000 to 12,000 feet appear to be the ideal place for the 
development of the maximum number of taller shruby species, comprising 
the major portion of the vegetation. At the lower heights, at about 8,000 to 10,000 
feet, they form a mixed association with Quercus, Magnolia, Betula, Tsuga, 
Abies, Viburnums, Salix, Cotoniastar and Arundinaria and others. Certain 
species growing in the Tonglu area of the Singalelah range along the eastern 
border of Nepal and the western border of Darjeeling and Sikkim have a marked 
tendency to grow in separate groups evidently due to biotic factor. It has been 
observed that certain spots at about 10,000 feet are almost entirely covered 
by R. barbatum Wall., and in certain other areas at a height ofabout 11,000 feet 
R. cinnabarinum H.f., R. roylei H. f., R. campanulatum Don, R. fulgens Hk. 
f. and R.campylocarpum H. f. form either pure or mixed dense entangled 
thickets. At the higher altitudes, from 10,000 to 12,000 feet, Rhododendrons 
become more and more dominant forming a major component of Abies-webbiana 
Rhododendron-Betula—Viburnum—Salix and Juniperus association. Above 
12,000 feet, in the upper Alpine belt Rhododendrons become more or less 
dwarfed and stunted, gradually decreasing in number rather rapidly. Some of 
the species like R. campanulatum R. campylocarpum and R. Wightii 
may, however, continue to ascend up to 14,000 feet where they are seen to 
eke out their existence somehow as small bushes with draped Mosses and 
Lichens, with the typical upper Alpine speces R. lapidotum, R. setosum, 
R. anthopogon, and R. nivale reaching 17-1800 feet. 


At Changu in the Chola Range of the Eastern Sikkim, the upper tree limit 
is at about 13,000 feet, from where Abies Webbiana ceases to grow. The stunted, 
bushy Rhododendrons here at this elevation tend to form a more or less pure, 
association of their own, consisting of a few, sometimes only of one species 
mainly R.lanatum, or R. Wightii Here and there low straggling somewhat bushy, 
dwarfJuniperus pseudosabina, Cotoniaster, Vaccinium, Berberis, grow along with 
Rhododendrons forming a sparse or sometimes crowded lower shrubby mixed 
association. In Sandakphu area of the Singalelah range, bordering eastern N epal 
at an elevation of about 11,000 to 13,000 feet, tall rather gregarious bushes 
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and thickets of Rhododendrons chiefly of R. campanulatum with 
flowers of various shades of pink, lilac and red colours form typical groups here 
and there with Betula utilis. The Thangu area represents Rhododendrons 
of Northern Sikkim. The association of Rhododendrons with other plants 
in this area is somewhat different from the eastern and western representatives 
in number and composition. In this part of Sikkim near about the upper tree 
limit, i.e., 12,000 to 14,000 feet, stunted, bushy Rhododendrons form a mixed 
lower association with Salix, Viburnum, Berberis, Rosa and Juniperus species. 
Higher up, at and above 13,000 and 14,000 feet scruby upper Alpine Rhododen. 
drons with their intertwined branches tend to develop more or less pure groups or 
ecads of their own. Further higher up the bushy alpine vegetation dwindles 
to, in some places, impenetrable spreading thickets of mixed association of 
Rhododendron, Berberis, Cotoneaster, Salix and Viburnum. Above 14,000 feet 
small, straggling, Rhododendron species, such as, R. setosum, R. lapedotum, 
R. lanatum, R. pumilum R. anthopogon R. nivale and a few others are met 
with. These grow as small shrubs forming dwarf thickly crowded bushes 
mixed here and there with herbaceous Rheum, Potentilla, Pedicularis, 
Primula, Oxygraphis, Gentiana, Ranuuculus, Corydalis, Arenaria, Meconopsis, 
Nardostachys, Saussurea, Cassiope, Myricaria in sandy beds and others. 


In the Singalelah range Anemone, Astragalus, Primula, Sazxifraga, 
Potentilla, Pedicularis, Meconopsis and few others and in Thangu and Changu 
area Primula, Sazxifraga, Androsace, Anemone, Meconopsis simplicifolia, 
Corydalis cachemiriana, Oxygraphis paniculata, Ranuwuculus hirtellus, Cassiope 
fastigiata, Ephedra gerardiana, Myricaria germinica, the insectivorous 
Mandragora caulescens, Pinguicula alpina and others are common characteristic 
alpines with small bushes of R. setosum, R. anthopogon, R. lepidotuwm and R. 
lanatum. Open what may be called moor-land often extend in some places up to 
an elevation of 16,000 feet. A very interesting species, R. nivale H. f. 18 
characteristic of high alpine Chola range. It occurs only in the higher bleak and 
barren alpine belt between 13,000 to 18,000 feet in Kangchenjau region which 
remains practically bare and mostly covered with snow and ice for the greater 
part of the year. This solitary species of Rhododendron however seems quite at, 
home in such a freezing climate, and keeps its viability, although burried under 
many feet of snow for nearly 8 months of the year. 


Thus, Rhododendrons growing in the temperate, sub-temperate, lower- 
alpine and higher alpine belts can be divided into three distinct Zones and types, 
namely, arboreal Rhododendron forest, shrubby and bushy Rhododendron scrub 
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and higher alpine dwarf moorland Rhododendron. Hooker devides Rhododen- 
dron species into three altitudinal zones—first lower zone from 6,000 to 10,000 
feet, second middle zone from 10,000 to 14,000 feet and third upper arctic zone 
from 14,000 to 18,000 feet. The succession of the arboreal types of Rhododen- 
drons and their association with other plants from the temperate belt to the 
higher alpine belt, in the three spurs of the Eastern Himalayas, namely, the 
Singalelah range extending to Guicha-La below Kangchenjunga range in 
the west, the Chola range with Nathu La and Changu Lake, Jelap La, Kapup 
with Biddng Lake in the east and the Thangu range with Donkya La in the 


north. 


Thus, Rhododendrons grow in different belts and in definite succession over 
and along the hillsides of the unending ranges of the higher snow-clad mountains 
of the Sikkim Himalaya exposed to considerable variations in climatic, edaphic, 
biotic and last but not least geological factors. A few species like R. arboreum 
R. barbatum, R. fulgens, R. campanulatum, R. Setosum, R. anthopogon, R. 
lepidotum enjoy a very wide range of forms and distribution. These grow in 
profusion right up to the North-West Himalaya which has a comparatively 
colder and drier climate quite unsuitable for the growth of typical rainy and 
humid Sikkim Rhododendrons. The majority of the species extend from the 
Sikkim Himalaya towards North-eastern Tibet and further to Yunnan and 
Szechuan in China and south wards to the Hills of upper Burma through Bhutan 
and Assam Hills, as all these areas possess a less cooler and highly moist climate, 
and ideal habitat for the luxuriant growth of the genus. Hence, this whole 
area forms the most important focus for the genus presenting the largest number 
of species, many of which are endemic. It has been observed that the genus 
is highly sensitive and therefore considerably influenced by the climatic, edaphic 
and other ecological factors. Consequently a wide range of variations in the size 
and shape of the leaves, and other morphological structures such as inflorescences, 
flower stalks, number and nature of flowers in each bunch, colour, odour, hairiness, 
scales, gummy exudation, bloom, texture, etc., of the flowers of each species 
growing in different localities and altitudes and sometimes in the same locality 
and more or less the same altitude are observed. During the explorations in the 
Sikkim Himalaya, the writer studied such wide range of variations due to 
moisture, light, shade and temperature in relation to altitudes and nature of 
Occurrence on a particular aspect of hillsides, edaphic conditions, changes in rain- 
fall, period of exposure to light, strong cold wind, slit, snow-fali, hail-storm and 
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also the growth and association of these Rhododendrons with other plant 
communities in these regions of the Eastern Himalaya. 


The majority of the species grow over the hillsides sometimes on very 
steep slopes. It mainly ensures good drainage even though the soil is very heavy 
and also iutroduces a factor namely, ‘“aspect’’. Alpine Rhododendrons, it ig 
believed, demand good protection from direct sun-light and from stormy wind. 
But in nature it has not been observed to be strictly so although it is true 
that Rhododendrons in nature are extemely sensitive to “aspect’’. As such 
considerable differences have been observed in the general form of the species 
growing on various hill slopes of different directions and angles at an altitude 
between 11,000 to and 14,000 feet. Species growing on certain slopes facing the sun- 
light more or less in one direction have developed leaves with glabrous ventral 
surfaces and those on opposite slopes having a greater amount of sun-light, have 
produced leaves with ventral surfaces covered by wooly tomentum or a thick 
crust of scales. Many species of Rhododendrons exhibit considerable variations in 
colour and sometimes in texture of flowers. This feature becomes somewhat more 
common towards far-eastern direction of the Sikkin Himalaya where the moun- 
tain ranges seem to spread out in all directions exposed to varied external factors. 
It is interesting to note that sometimes colour variations can hardly be accounted 
for the distinct geographical areas but variations occur in plants growing 
in close proximity. In certain instances, colour variations are found in plants 
growing side by side not only in the same geographical and micro-eco-climatic 
area, but even in the same valley. R. arboreum Sm., being a very widely 
distributed species, shows a fair range of colour variation. Many colour varities of 
this species have been, for sometime, mistaken to be new species or varities of 2. 
arboreum Sm. The largest, tallest and stoutest specimens of this species were 
found to grow almost in pure consociation on the top of Reche La the pass on the 
border of Bhutan and West Bengal. Here unlike other ridges there was scarcity 
of conifers particulaly Abies webbiana which is vey striking. On the other hand, 
in view of the wide range of variation in colour of this species, two distinct South 
Indian species occurring in the Nilgiris, the Pulneys and in Ceylon mountains, 
which somewhat resemble R. arborewm Sm. in their gencral features, were, fora 
long time, much confused as varieties of R. arboreum Sm., by many workers, 
although a few workers suspected that they might turn out to be two separate 
sjecies. Later in 1938, Cowan raised them to the rank of two distinct 
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species under R. nilagiricum Zenk. and R. zeylanicum both Booth nomem 
descript Cowan. Similarly, two to three colour forms of R. cinnabarinum H. f. 
have also been observed. Kingdon Ward, during his explorations in Tibet, 
Assam and Burma Hills, observed three distinct colour forms in FR. tanasty- 
lum, growing in three different localities. The one in Hpimaw Hills, Burma, 
has had usually crimson flowers but the flowers of Assam plant and those of 
Adung valley have produced amethyst-purple and cherry-red colours respec- 
tively. He has also pointed out the difference in the floral colour of R. cera- 
stnum, occurring in Tibet and Assam and in Burma, the variety from the former 
two localities being fleshy with brilliant crimson-scarlet colour and that from 
the latter, having creamy-white corolla with a cherry-red band round the top 
including the lobes. The writer during his explorations in Sikkim Himalaya, 
observed many variations in the development of reddish patches in the inner base 
of the corolla and reddish spots on the inner surface of some of the petals of R. 
Wighttti H. f. and R. campylocarpum H. f. The former forms almost pure 
association growing in dense thickets along the eastern bank of the Changu lake, 
and when in bloom in masses the beautiful yellow flowers present a magnificent 
sight all along the hill slopes. Even in the cultivated plants, colour variation has 
been reported. R. campylocarpum, R. Meddeni, and R. camelliaeflorum occur- 
ring in nature having stamens 8-20 with white flowers are difficult to distinguish. 
Observation of Herbert Cowley, published in Gardener’s Chronicle indicate that 
a sixty-year old plant of Rhododendron campanulatum Don. a widely variable 
species in its natural habitat cultivated near London, produced on different 
branches of the same tree, flowers of different colours varying form lilac to 
alomost pure white with crimson-chocolate spots in the upper petals. There 
is considerable variation in the species in cultivation which appears to be due 
to its wide distribution in the Himalayas and the seed of many forms collected 
by different explorers from trees growing in differnet regions under diverse 
climatic, edaphic, ecological and altitudinal conditions. 


My field investigations and careful study of the Herbarium specimens, dia- 
grams, sketches, coloured pictures of Hooker’s Sikkim Rhododendrons and 
other Icones and descriptions of earlier and more recent workers reveal that 
there exists much confusion among three closely allied group of plants, namely, 
R. campanulatum Don., R. campanulatum Don. Var., Wallichi H. f. and R, 


fulgens H. f. The former species enjoys a wide distribution throughout the 
Himalayan ranges right up to Kashmir and the latter two are confined to the 
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eastern Himalaya alone. R. campanulatum Don. with its wide range of distri- 
bution is so varied in the characters of its leaves and floral colour that it had 
puzzled even J. D. Hooker himself who first established, evidently based on such 
colour variations, three separate species, namely, R. aeruginosum H. fs 
R. Wallichi H. f,, and R. fulgens H. f. The first one later turned out to be a 
synonym of R. campanulatum Don., and the second as its variety. R. fulgens 
H. f. being still maintained as distinct species, obviously for its strikingly 
brilliant blood-red colour and texture of the flowers and stouter taller nature 
of the tree. Hooker himself has, however, stated that the two plants, 
R. aeruginosum H. f.and R. fulgens H. f. resemble each other so closely in leaf 
and other characters, especially when dried, that he felt inclined to unite them. 
According to him, the colour of flower, loose capitulum, long pedicels and 
campanulate corolla are the chief distinguishing characters between the two 
species. According to the description of Don and Hooker f., leaf surface 
of R. campanulatum Don. is dense, ferruginous tomentose beneath and the 
corolla is rose or lilac. C. B. Clarke, following the descriptions of Hooker ff, 
points out that tomentum is sometimes more lax and wooly and sometimes 
flocculose and deciduous and that the colour of the corolla is purple. The 
writer’s observations with regard to the enormous number of specimens collected 
and examined fresh in the field in various localities at different elevations and 
conditions in the Darjeeling and Sikkim Himalaya indicate that ventral leaf 
surface of the abovementioned species is tomentose and waxy and that the 
corolla is purple-coloured with a dark red patch more or less at the base and 
with fine dots and curves of deep rose colour sprinkled on the inner surface of 
one or two petals. The writer’s opinion on colour variation of this species is 
further strengthened by the occurrence of pale rose, purple, pink or lilac and even 
white coloured corolla in the specimens collected by him and also by Clarke 
and Dingboo in the Sikkim Himalaya and R. E. Moddar, in the Western 
Himalayas. R. campanulatum Don., Var. Wallichit Hooker /f,, according to 
the writer’s observations, is distinguished by—its ventral leaf surface covered 
with thick, rusty, cushion-like felt and its corolla exhibiting various shades of 
deep pink, rosy lilac, purple and red colour with the inner surfaces of one or two 
petals sprinkled with fine deep red dots. Further variations in colour like white 
with a pink flush and light yellow have also been noted by King’s collector 
from his specimens of Tibet-Bhutan frontier. But Hooker f. has noted that 
ventral leaf surface of R. campanulatum Don., Var. Wallichii H. f. is almost 
glabrous or in some it is dotted with dark, ferruginous, pulverulent tomentum 
In the case of R. fulgens H. f. the descriptions of Hooker f. and Clarke that 
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ventral leaf surface is covered by thick, rusty, cushion-like felt and that the 
colour of the corolla is deep, ‘‘unequalled brilliant” blood-red, have been well 
corroborated by the writer’s observations on this profusely flowering most 
attractive Rododendron species. Even abonormal variations in colour 
have been traced in the bunches of flowers on different branches of the same 
tree. The writer holds that the variations in colour are mainly due to photic 
(light), and edaphic (soil) factors, age and other physiological causes. 

Considering the descriptions of the above three plants, AR. 
campanulatum Don, Var. Wallichii H. f. and R. fulgens H. ff, it is 
clear that all the three are almost identical in various morphological 
characters except in tomentum on ventral leaf-surface, with their campanulate 
corolla, showing regular gradation in the variation of colours, like white, pale 
pink, pale rose, purple, deep purple, rosy-red and finally deep red and so on. Such 
a large range of variations in colour is quite possible for a widely distributed 
species like R. campanulatum Don., obviously on account of the natural 
hybridsation in open forests. Hooker f. and Clarke have also admitted 
that recognition of R. fulgens H. f. as a separate species is mainly based on its 
bright glow in blood-red corolla though it resembles R. campanulatum Don. 
in many respects. As the floral colour of this genus is a variable character sub- 
jected to the influence of many external and internal factors as has been 
already pointed out, the writer is of opinion that such a colour variation in 
floral character is of no specific value and hence, R. fulgens H. f., may at best, 
be treated as a sub-species or a variety of R. campanulatum Don, namely, R. 
campanulatum Don, Var. fulgens H. f. along with the other variety, R. 
campanulatum Don. Var. Wallichii. H. f., both the varieties having similar 
character, namely, the thick, rusty, cushion-like, wooly ventral leaf surface 
which is rather inconspicuous in the Typical species of R. campanulatum Don. 
Nevertheless, the gorgeous beauty of flowers of the taller R. fulgens as it is 
often seen standing out majesticaly and so distinctly from others with its 
attractive deep red colour and compact clusters of flowers at the end of the 
branches tempts rehododendron lovers to keep its separate existence as a 
distinct species. 

With regard to the accurate specific determination of R. cinnabarinum 
Hooker f.and R. Roylei H. f., there is also some confusion. The former is a very 
variable plant with restricted distribution in the Eastern Himalaya between 
9,000 to 12,000 feet. Hooker f. has stated that leaf of R. cinnabarinum H. f. 
18 glabrous and closely reticulated above and reddish, punctato-squamulose 
below and flowers develop infundibuliform cinnabar-coloured corolla. Further, 
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he has added that R. Royler H. f., though resembles R. cinnabarinum ¥, f 
in certain characters, can be easily recognised by its leaf with dorsal surface 
glabrous without any reticulation and ventral surface clothed with ochraceous, 
brown, pulverulent substance and by the campanulate, brownish-red corolla 
striated within. But C. B. Clarke has reduced R. Roylei H. f. toa synonym 
of R. cinnabarinum H. f., giving a general description that the leaf is glabrous 
above and mealy white or cinnamomeous with scattered glandular scales in ventral 
and that the corolla is long, narrow campanulate, with orange-rose or brick-red 
colour. Evidently, Clarke might not have attached any value to some of the 
important characters like the shape of the leaf, the type of tomentum on the 
ventral leaf surface, the shape and size of the corolla and such other characters 
A close study of numerous specimens of this species in the Calcutta and other 
herbaria also those and collected during Biswas’s many a recent exploration 
in the Sikkim Himalayas reveals that the colour of the corolla particularly 
inside and at the throat of R. cinnabarinum Hooker ff. varies from pale 
yellowish-pink to almost yellowish-red or sometimes bright yellow and from 
orange verging into dull-red or even dark-red. 


R. cinnabarinum H. f. and R. Roylei H. f. were first treated by Hooker f. 
as two distinct species in his ‘““Rhododendrons of Sikkim Himalaya’’ (1849), 
Tabs. 7 and 8. Subsequently Clarke combined R. Roylei H. f. with RB. cinna- 
barinum H. f. as he evidently thought that the distinction between R. cinna- 
barinum H. f. and R. Roylei H. f. was based on too minor characters to justify 
the latter to an independent specific status. According to the writers field 
observation, R. cinnabarinum H. f. develops elegant blossoms which form 
very loose and typical graceful heads of pendulous flowers with infundibuli- 
form, non-striated, long-tubed corolla. But in FR. Roylei H.F., the 
flowers are comparatively smaller more open and _ definitely 
less pendulous, sometimes rather  suberect with campanulate 
corolla, distinctly striated or spotted within. The form and texture of 
leaf, its size and tomentum on ventral surface are also important distinguishing 
characters which were mentioned by Hooker f. in his “Rhododendrons of 
Sikkim Himalaya’’ (1849). These facts might have evidently prompted Hooker f. 
to consider R. cinnabarinum H. f. and R. Roylei H. f. as two distinct species. 
Hooker F. in his paper on “East Himalayas and Sikkim mountains”’ mentions 
that R. Roylei does not differ from R. cinnabarinum and the figures in the 
“Rhododendrons of Sikkim Himalaya’’ under the names, 2. cinnabarinum 
H. f. and R. Roylei H. f. were wrongly represented especially with regard to 
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the colour, shape and structure of the flowers, as the figures were drawn from 
“stunted specimens growing under highly exposed conditions’’. Due to this 
rather misleading representation, a typical specimen of R. cinnabarinum H.F. 
was published as a new species namely, R. blandfordiaeflorum by W. J. Hooker 
in his Botanical Magazine (1856), Tab. 4930. This species and R. Roylei are 
considered by some as two varieties of R. cinnabarinum. The variety 
blandfordiaeflorum is distinguished by coral red flowers, yellow or greenish 
yellow within, and the variety Royle: by deep rosy red more open smaller 
corolla. 


The writer, after careful examination of all the above points and from the 
results of his field observations, considers that though R. cinnabarinum H.F. 
shows among its different ecological forms, variations in leaf and floral charac- 
ters, it is specifically different from R. Roylei H.F. R. Roylei H./. is characterised 
by some permanent typical specific characters as mentioned above and therefore, 
the author has no hesitation to accept it as a distinct species as first established 
by J. D. Hooker. Hooker rightly considers his R. aucklandit Hk. F.as a 
synonym of R&R. griffithianum Wt. Singalila and chola range plants show only 
minor variations due to ecological conditions. 


The occurrence of R. lepidotum Wall., from 8,000 to 16,000 feet, as mentioned 
by Hooker F., raises another question among the later workers regarding its 
systematic position. C. B. Clarke has included in F. B.I vol. III P. 471, R. 
elacaginoides H.F. and RR.  salignum H.F. as  synonymons 
to R. lepidotum Wall. But Hutchinson feels that more likely, 
three fairly distinct species are involved in this species, and they are— R. lepi- 
dotum Wall, R. obovatum H.F. and R. elaeagnoides H.F., occurring in their 
sequence from the lower to higher altitudes. He further adds that it is remarkable 
that these are almost the only species which are difficult to separate among 
the Himalayan types. Detailed investigation from all aspects is essential to 
clear the confusion surrounding this species. There are also considerable 
variations in colour and other morphological characters among this group of 
the alpine Rhododendron of the Darjeeling and Sikkim Himalaya, namely, R. 
glaucum, R. setosum, R. anthopogon, R. pumilum, R. lanatum, and R. nivale 
growing under varying micro-ecological conditions at an elevation ranging 
from 10-16,000 feet. 

Thus, it is true that there exists considerable confusion in the systematic 
position of some of the species of Rhododendrons of Darjeeling and the 
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Sikkim Himalaya as it is evident from the foregoing pages. It may 
not therefore be quite improper to feel that the increase in the number 
of species of Rhododendron may partly be due to the formation of 
new species on the basis of rather minor variations in floral characters, 
particularly the colour variation and modifications in their general features, 
and the morphology of its leaves due to general ecological and micro-climatic 
conditions prevailing in the different habitats. Therefore, intensive field 
investigations and collection of sufficient ecological, cytogenetical and 
morphological data are essential in order to clarify the systematic position 
and to solve the confusion among several closely allied species of this most 
beautiful genus of flowering plants next to Roses, (the queen of flowers.) 


SUMMARY 

Rhododendrons received attention of the Botanists from a very long period 
for their magnificent colour, composition and texture of the flowers which 
are really the glory of the Himalayas. There are nearly 850 species recorded 
from the different parts of the world. Of these India claims about 86 species 
and of these again 84 species are in the Eastern Himalayas, 5 of which extending 
up to North-western Himalayas, and Ceylon and Nilgiris have only one 
species each. 


Field investigations reveal that there exists considerable confusion in the 
systematic position of some of the common species such as R. campanulatum 
R. fulgens, R. camelliaeflorum, R. cinnabarinum and R. Roylet and other 
allied species. 


The chief reason for such a confusion is wide range of variations in the size 
of the plant, leaves and other morphological structures, number of flowers 
in each bunch, colour and texture of the flowers in each species, mainly due to 
their adaptation and acclimatisation to different habitat conditions and other 
ecological factors to which this genus is highly sensitive. Light, rainfall, snow- 
fall, hail-storm, stormy wind, in higher altitucles, shade, particular spot ot the 
hill side having favourable edaphic conditions, association with a particular 
plant community, such as, Viburnum association, Betula, Salix, Juniperus 
association, Abies Webbiuna association, and similar other association have 
definite effects on foliar and floral morphological variations of the species of 
this genus particularly those growing in the Darjeeling Sikkim-Himalayas. 
Detailed study clearly indicates that there exist many lacunae and sufficient 
scope to modify Hooker’s descriptions and observations as recorded in some 
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of his monumental publications in the light of more intensive field study of 
the Rhododendrons of the Kast Himalaya. 


Hooker recorded his observations with detailed data and valuable information 
in his masterly treatment of the Genus—Rhododendrons. Many voluminous 
literature—both past and recent—on the subject although made comments on 
the systematic position of some of the species, it appears the field-notes of 
Hooker are indisputable. The variations in the colour of flowers of R. campa- 
nulatum, the habit of trees under different micro-climatic conditions, so also of 
R. cinnabarinum, to which Hooker is inclined to include R. royalii; R. mad- 
deni, R. campylocarpum and many other species puzzle botanists when these 
are seen in their natural habitat in the forests at different elevations growing 
in nature under different ecological and edaphic conditions. Nevertheless, the 
author ventures to record also his observations in this treatise based on his 
field notes to which future workers alone can check and modify the conclusions 
made and add further notes and thereby throw more light on this most fasci- 
nating genus of the Flowering Plants. The author, however, hopes to publish 
a more detailed account of the species of Rhododendron studied by him in 
the Herbarium, library and specially in the field, and as cultivated in gardens 
of India and Europe, and particularly in the Lloyd Botanic garden, Darjeeling, 
where many of these had been growing and many others including some of the 
Alpine species since reintroduced and acclimatised during the tenure of his long 
service as the Superintendent, Indian Botanic Garden, and also Lloyd 
Botanic Garden, Darjeeling. 


SYNOPSIS OF SPECIES 


There cannot be any better synopsis of Rhododendrons than what has 
been summarised by Sir J. D. Hooker in his “Notes, chiefly botanical, made 
during an excursion from Darjeeling to Tonglu.’’ His synopsis is, therefore, 
incorporated here. Thus it serves the purpose of key to the common Indian 
Rhododendrons. The distinguishing characters noted will be helpful in the 
field for quick determination of the species. Detailed descriptions are also 
added for critical study. 


**I. Calyx O. Corolla broadly bell-shaped, 10-lobed. Stamens 18 (0 20 
(rarely 10). Ovary usually hairy or viscid, or both, many celled. Trees with 
large leaves, and white or pale coloured densely clustered flowers. 
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1. R. Falconert—a tree; leaves very large and coriaceous, obovate or oblong 
blunt, on very stout leaf-stalks, smooth, shining above, with sunk netted vein 
below covered with thick rusty down; flower-stalks viscid; flowers white, in 
dense heads; stamens 16; style thick, with a club-shaped broad stigma. 


2. R. argenteum—a tree; leaves very large, obovate, oblong, sharp, narrowed 
into the thick leaf-stalk, quite smooth on both sides, silvery below; heads 
rather loose, 10-flowered; flower-stalks short, downy; flowers white, broadly 
bell-shaped; stamens 10; ovary downy, about 16-celled. 


3. R. Hodgsont—a large bush; leaves broad, elliptical, obovate or oblong, 
on stout leaf-stalks, sometimes heart-shaped at the base, smooth and shining 
above, somewhat silvery below, with closely appressed down; heads 15 to 
30 flowered; flower-stalks short, downy; flowers broadly bell-shaped, 8-10 
lobed, pale purple; stamens 16 to 18; ovary downy, 16-celled. 


**IT. Calyx cup-shaped, more or less broad and deep, very obscurely lobed. 
Corolla 5-lobed. Stamens 10 to 16. Ovary 6 to 16 celled. Shrubs with large 
flowers, and quite smooth leaves. 


4. R. Griffithti, Wight (R. Aucklandii)-R. Griffithianum—leaves on rather 
long foot-stalks, oval, oblong, sharp, somewhat cordate at the base, quite 
smooth on both sides; flowers few, on long foot-stalks; calyx a broad open disc, 
uneuqally 5-lobed; corolla white, with a broad tube, and 5 very broad 
spreading lobes; stamens 12 to 18; ovary glandular, 12-celled. 


5. R. Thomsoni—a bush; leaves at the end of the branches, orbicular or 
broadly oblong, rounded at the end or terminating in a short point, on rather 
long leaf-stalks, heart-shaped at the base, quite smooth on both sides, rather 
glaucous below; head 4 to 6 flowered, flowers deep crimson, drooping, on long 
footstalks; calyx cup shaped, sometimes tubular, unequally lobed; tube of 
the corolla rather long, bell-shaped, lobes recurved, notched; stamens 10; 
ovary quite smooth, 6 to 10 celled. 


**IIT. Calyx of 5 leaves, or deeply 5-lobed. Corolla funnel or bell shaped. 
Stamens 10 to 18. Ovary 5 to 6 celled. Trees or shrubs; sometimes epiphytes 
with the leaves often covered with small scales. 


6. R. Dalhousie—slender shrub; young leaves with long hairs, the older 
uves elliptico-obovate, blunt, smooth above, rather glaucous below, and dotted 
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with very small scales, narrowed at the base into a leaf-stalk which is some- 
times a little hairy; flowers 3 to 5 in a head, nodding; sepals oblong, blunt, 
hairy on the margin; corolla bell-shaped, with a broad tube and 5 moderately 
spreading lobes; stamens 10; ovary 5 celled. 


7. R. Edgeworthii—a straggling shrub, generally growing on the branches 
of trees; branchlets leaf and flower-stalks densely covered with a thick tawny 
down; leaves elliptical obovate, very sharp, bright green and shining above, 
reticulated with sunk veins; flowers 2 to 3 together, large, white; flower-stalks 
short; sepals woolly, blunt ; tube of the corolla rather short, lobes large and 
spreading; stamens 10; ovary very woolly, about 5-celled. 


8. R. barbatum Wall.—a small tree; leaves elliptical, lanceolate, sharp, 
blunt at the base, with stout leaf-stalks which have generally long bristles; 
quite smooth on both sides, paler below; flowers in dense heads, pale blood- 
red; flower-stalks short; sepals oblong, blunt, viscid; stamens 10; ovary 
viscid and hairy, 5 to 8 celled. 


9. R. ciliatum—a low ragid shrub; branches, leaf and flower-stalks covered 
with stiff spreading hairs; leaves on short foot-stalks, elliptical, obovate, very 
sharp, bright green above, the margins and mid-rib with stiff spreading hairs, 
paler and rather glaucous below, dotted with small scales; flowers 4 or 5 
together, pale purple, on stout short flower-stalks; sepals broadly ovate, blunt, 
ciliated at the margin; corolla bell-shaped, with spreading recuvred lobes; 
stamens 10; ovary scaly, 5-celled. 


10. R. glaucum—a small slender shrub; branchlets leaf and flower-stalks 
and the leaves generally on both sides, calyx and ovary dotted with small 
scales; leaves obovate, lanceolate, pointed, narrowed into a slender leaf-stalk, 
bright green above, very glaucous below; flowers 6 or 8 in a head, pale pink 
purple; sepals oblong, sharp; corolla bell-shaped, dotted with small glands, 
and hairy inside at the base; stamens 10; ovary 4-celled. 


11. R. pumilum—a very small, slender, sparingly-branched Alpine shrub, 
with creeping stem and erect branches, which, as well as the flower and leaf 
stalks, under side of the leaves, calyx and ovary, are dotted with small brown 
scales; leaves small, on very short. foot-stalks, broadly elliptical, blunt with a 
short point, margin recurved, dark green above, glaucous below; flowers 
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nodding, solitary, or 2 to 3 on long erect stalks; sepals blunt; corolla bell-shaped 
rosy, tube hairy, lobes short, rather spreading; stamens 10; ovary 5-celled ae 


**IV. Calyx small or none. Corolla bell or funnel shaped. Stamens 10 
Ovary 5 to 10 celled—Shrubs or small trees, generally smooth. 


12. R.arboreum—a tree; leaves very coriaceous, lanceolate, acute, cordate 
at the base, or narrowed into a stout petiole, bright green above, reticulated 
with sunk veins below, smooth and silvery, or covered with a rusty down; 
flowers in dense heads; calyx none; corolla bell-shaped, white, pink, or blood- 
red; stamens about 10; ovary 7 to 10 celled. 


13. R. nivewum—a small tree; branchlets and underside of leaves leaf and 
flower-stalks thickly covered with white wool; leaves obovate, lanceolate, 
blunt or sharp, on short foot-stalks, quite smooth above, opaque; flower-stalks 
short; capsules short, downy, 6-celled. 


14. R. campanulatum—a densely branched shrub; branchlets leaf and flower- 
stalks and underside of leaves more or less covered with a thick down; leaves 
obovate, sharp or blunt, cordate at the base, on stout leaf-stalks, smooth and 
bright green above, sometimes also almost smooth below; flowers 8 to 10 in 
loose heads, rose or lilac, sometimes spotted; flower-stalks rather long; calyx 
with 5 short blunt teeth; corolla bell-shaped, with recurved lobes; stamens 
10; ovary quite smooth, 5 to 8 celled. 


15. R. fulgens—a small bush, differing only from R. campanulatum in its 
dense heads of blood-red flowers, which resemble those of R. arboreum; and 
in the capsule, which is broader and of a fine purple colour. Middle sized 
Trees covered with brilliant scarlet blooms are often seen here and there. 


16. R. lanatum—a small tree ; branchlets flower and leaf-stalks underside 
of leaves and ovary densely covered with a whitish wool; leaves obovate, blunt 
with a short point, narrowed into a short foot-stalk; flowers 6 to 8 in a loose 
head, nodding; flower-stalks rather long; calyx of 5 small blunt teeth; corolla 
broadly bell-shaped, pale starw colour, with purpless pots inside; stamens 10; 
ovary 5-celled. 


17. R. Wightii—a large branching shrub; leaves elliptical, lanceolate, sharp, 
narrowed below into a stout downy leaf-stalk, smooth and bright green above, 
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covered beneath with a closely pressed reddish down; heads large, rather loose, 
and many flowered, on drowny foot-stalks; calyx of 5 very teeth; corolla 
broadly bell-shaped, 5-lobed at the base, straw-coloured, spotted above with 
red; stamens 10; ovary glandular and downy, 10-celled. 


18. R. campylocarpum—a shrub, with slender branches; leaves ovate or 
oblong, blunt with a short point, heart-shaped at the base, smooth and shining 
above, paler and rather glaucous below; leaf-stalks slender, as are the flower- 
stalks, which, as well as the calyx and ovary, are more or less covered with 
glandular hairs; flowers nodding, 5 to 10 in loose heads; calyx of 5 small rounded 
lobes; corolla broadly bell-shaped, with spreading lobes, pure white or pale 
straw colour; stamens 10; ovary 5-celled. 


**V. Calyx of 5 short lobes or teeth, the upper sometimes elongated. Corolla 


funnel-shaped, tube narrow. Stamens 10 to 20. Ovary 5 to 10-celled. Shrubs 
with the leaves scaly on the underside. 


19. R. Maddeni—an erect twiggy shrub; branchlets, leaf and flower-stalks 
underside of leaves calyx and ovary thickly studded with small scales, which 
are also scattered over the tube of the corolla; leaves elliptic, lanceolate, sharp 
at both ends, bright green and shining above, tawny below; flowers nodding; 
white, very large, 2 or 3 together, on short stalks; tube of the corolla elongated, 
with 5 spreading lobes; stamens 18 to 20; ovary 10-celled. 


20. R. cinnabarinum—a shrub with slender branches; underside of leaves 
leaf and flower-stalks calyx and ovary studded with small scales; leaves ovate 
or oblong, lanceolate, sharp at both ends, rather opaque, green above, tawny 
or rusty coloured below; flowers rather small, nodding, 4 to 8 together, in loose 
heads; calyx lobes very variable in size; corolla brick-red, tube long, lobes 
rounded, spreading, rather sharp; stamens 10; ovary 5-celled. 


**VI. Calyx of 5 lobes. Corolla with the tube very short and swollen, the lobes 
Spreading, concave. Stamens 8 to 10. Style short and curved. Ovary 5-celled. 


Generally small shrubs, sometimes epiphytes. Leaves (except in R. pendulum 
densely scaly. 


21. R. camelliaeflorwm—a slender shrub, generally pendulous from the 
branches of trees; branchlets, flower and leaf stalks under surface of the leaves 


valyx and ovary densely dotted with small scale; leaves elliptical, lanceolate, 
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sharp at the end, generally blunt at the base, bright green above, brownish 
beneath, on short stout foot-stalks; flowers solitary or 2 together, on short 
curved stalks; sepals thick and blunt; corolla white, of a firm thick texture. 
dotted with scales; stamens 16; filaments short and thick; ovary 10-celled, 

22. R. pendulum—a very slender shrub, generally hanging from the 
branches of trees; branchlets leaf and flower stalks calyx and ovary densely 
covered with a rusty-brown wool, under which are scattered scales; leaves ellip- 
tical, blunt with a short point, on very short leaf-stalks, bright green and shining 
above; flowers 2 together, small, white; sepals membranous, oblong, blunt; 
corolla sparingly scaly outside; tube short; lobes large, spreading; stamens 10; 
filaments woolly; ovary 5-celled. 


23. R. lepidotum.—A small branching bush; the branchlets leaf and 
flower stalks leaves generally on both sides calyx and corolla externally more 
or less dotted with white or rusty brown scales; leaves obovate, lanceolate, or 
oblong, on short petioles, of a pale or lurid green colour; flowers terminal soli- 
tary, or 2 to 3 together on slender erect stalks; sepals 5, blunt; corolla pale or 
deep yellow, or purple; tube short, globose; lobes spreading, concave, the upper 
more or less spotted; stamens 8; ovary 5-celled. 


24. R. vaccinioides—small, very slender, sparingly branched shrub, some- 
times epiphytical, with the branches scarred; branchlets leaf and flower stalks 
and underside of leaves sparingly scaly; leaves coriaceous, obovate, blunt or 
notched, narrowed into a short stalk, quite smooth and bright green above, 
paler below; flowers solitary, terminal, on slender stalks; sepals ovate, blunt; 
tube of the corolla short, hairy inside, white; lobes spreading, rounded; stamens 
10, exserted; filaments hairy; ovary 5-celled. 


**V IT. Calyx of 5 short lobes. Corolla with the tube short, funnel-shaped lobes 
long, narow, spreading. Stamens 8. Style slender. Ovary 5-celled—small scaly 
shrubs, with Azalea-ltke flowers. 


25. R. virgatum—a slender erect shrub; branchlets leaf and flower-stalks 
underside of leaves calyx and ovary densely studded with scales; leaves linear. 
oblong or ovate, sharp or blunt with a short point, rounded or cordate at the 
base, on short foot-stalks, bright green and shining above, glaucous and some- 
times rusty below; flowers 2 to 3 together nodding on rather long stalks, yellow 
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or pale purple; calyx lobes rounded, ciliated; corolla variable in size tube short, 
conical, lobes 5, oblong, blunt; stamens 8 to 10; ovary 5-celled. 


26. R. setosum—a very small shrub; branchlets leaf-stalks and 
margins of the leaves bristly, these parts, as well as the flower-stalks both sides 
of the leaves calyx and ovary densely scaly; leaves on short foot-stalks, small, 
oblong or obovate, deep green above, rather glaucous below; flowers red-purple, 
2 to 4 together, terminal on rather short stalks; sepals 5, oblong, blunt; tube 
of the corolla very short, lobes linear, oblong, spreading; stamens 8 to 10, exser- 
ted; ovary 5-celled. 


27. FR. nivale—a small, depressed, prostrate, spreading shrub, with very 
woody stem and branches, everywhere studedd (except the corolla) with scales; 
leaves crowded, very small, elliptical, blunt, almost sessile, lurid green; flowers 
terminal, solitary, on very short stalks; sepals 5, oblong, blunt; corolla pink 
purple, tube very short, hairy inside, lobes oblong, blunt; stamens 8 to 10; 
anthers large; ovary 5-celled. 


**V III. Calyx of 5 membranous sepals. Corolla salver-shaped, tube slender, 
short, cylindrical, lobes flat, spreading. Stamens 6 to 8, Withiu the tube. Style 
short. Ovary 5-celled.—A small scaly shrub. 


28. R. anthopogon—the only species. 


RHODODENDRON VACCINIOIDES Hook f. 


A shrub, 1-3 feet, branches scabrous. Leaves 2 by +} inch, scattered, 
ovate-oblong, glabrous, glandular scaly beneath, base attenuate, scarcely 
petioled. Pedicels } inch, glandular; bracts } inch, closely sheathing 
their base even in fruit. Flowers solitary white or pinkish. Calyx-lobes 1/16 
inch, ovate-oblong. Corolla-tube }-+ inch; lobes 5, 4-4 inch, round or 
obovate, entire. Stamens 10, filaments densely hatry. Ovary 5-celled, scaly, not 
hairy; stigma clavate. Capsule 1 by } inch, acute; valves recurved to their base, 
not twisting after dehiscence. 


Habitat: Sikkim Himalaya, altitude 6,000 to -8,000 feet (2,000 to 2,700 m.), 
Lachen and Darjeeling. Sometimes epiphytic and often found growing on 
boulders and hill sides. 
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RHODODENDRON GRANDE Wight. 


A tree, 20-40 feet high. Leaves 9 by 3 inches, oblong-lanceolate glabrous, 
silvery beneath, tapering at the base, primary nerves prominent and parallel, 
petiole 3-1} inches. Heads 5-8 inch across, many flowered, 20-25, dense; outer. 
most empty bracts glabrescent; flower creamy whate; bracts 1 by 4-3 inch, densely 
hairy. Calyx very short, lobes obscure. Corolla 2-3 by 2-24 inches, 5-8-lobed, 
white sometimes pinkish when young. Stamens 10-16; filaments pilose or glabrous, 
Ovary glandular, scarcely pubescent, 10-16-cclled; stigma very large. Capsule 


1} by 4 inch, more or less tomentose, curved. Seeds ellipsoid, compressed, 
margined. 


Habitat: Darjeeling and Sikkim Himalaya, altitude 7000, to 11,000 feet, 


(2,000 to 3,700 m. frequent. Flowering in March to April Tiger hill, Tonglu and 
Sikkim to Bhutan, altitude 7,000 feet. 


RHODODENDRON HODGSONI Hook. f. 


A broad, round rather spreading stout shrub or a small tree, 10-30 feet tall. 
Leaves 10 by 4 inches, narrowly abovate-oblong, obtuse cuneate or rounded at the 
base, cinnamoneous or whitish sub-iomentose beneath; petiole 3-14 inches. Heads 
5-7 inches across many flowered, 15-20 flowered dense; bracts 1} by }-} inch, 
silky; pedicels 1-2 inches, hairy. Calyx subobsolete. Corolla 14 by 1 inch, 6-10 
lobed, bright-rose or purplish. Stamens 14-16, filaments glabrous or nearly so 
Ovary glandular, scarcely pubescent, 10-12 celled. Capsule 14-4 inch, narrowly 
cylindric, curved furfuraceous or sub-tomentose. Seeds narrowly oblong. 


Habitat: From East Nepal to Darjeeling and Sikkim to Bhutan, altitude 
9,000 to 13,000 feet (3,000 to 4,000 m.), Abundant rather scattered. 


RHODODENDRON FALCONERI Hook. f. 


A tree, 20 ta 40 feet; or frequently a large gregarious shrub. Leaves 8-12 by 
3-6 inches, large, long petioled, elliptic obtuse, ferruginous tomentose beneath, 
base obtuse or subcordate, top bluntly rounded, very coriaceous rugose by impressed 
nerves above; petiole 3-1} inches. Heads 5-8 inches across, 20-25 flowers many: 
flowered, dense; bracts large, densely hairy; pedicels 1-2 inches, ferruginous- 
tomentose. Flowers creamy white. Calyx subobsolete. Corolla 1-2 by 3-1) inches, 
7-10 lobed, uswally white, sometimes yellow even when young with purplish 
spot at the base within. Stamens 12-16; filaments slightly hairy below. Ovary 
densely ferruginous-woolly, 10-16-celled; style glabrous; stigma v¢cry large: 
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Capsule 1-2 by 4-1 inch, more or less tomentose and curved. Seeds ellipsoid, 
compressed margined. 


Habitat: From East Nepal to Darjeeling and Sikkim to Bhutan, altitude 
9,000 to 13,000 feet (3,000 to 4,400 m.), abundant, flowering from May to June 
rather gragarious often mixed with R Hodgsoni all along lower Singalila range, 
Tonglu, Kalapokri, Sikkim. 


RHODODENDRON ARBOREUM Sm. 

A tree, 20-60 feet high. Leaves 4-7 by 14-2 inch, petioled, lanceolate or oblong 
narrowed at both ends, acute, rarely shortly so, base cuneate, rugose veined on 
both surfaces, silvery or rusty tomentum beneath usually hard, midrib grooved, 
sometimes cinnamoneous or more woolly; petiole }-4 inch. Heads 4-6 inch, acress 
many-flowered, (18-20) dense; pedicels 0-4 inch, hairy; bracts densely hairy. 
Calyx-lobes sometimes } inch, widely ovate, sometimes very obscure. Corolla 
1-14 by 3-1 inch, campanulate, 5-lobed, usually deep scarlet, red, sometimes 
pink nearly white, fleshy, marked with deep coloured dots inside, 5 necter 
pouches at the base, black spotted. Stamens J0, mequal; filaments glabrous or 
nearly so. Ovary mealy or ferruginous-woolly, usually 7-9-celled. Capsule 1 by 
3 inch, cylindric, curved, furfuraceous. Seeds ellipsoid, testa scarcely lax except 
produced at the end. 


Habitat: Allover West and East Temperate Himalaya, altitude 5,000 to 10,000 
feet (1,500 to 3,500 m.) from Kashmir to Darjeeling and Sikkim to Bhutan, 
often seen planted in gardens and road side, very common, early flowering 
(March to May) Rhododendron, extending to the Khasia Mountains, altitude 
4,000 to 6,000 feet, Assam, common. Very tall trees about 50-70 feet high are 
found on the top of Rechi- La, on the extreme border of Bhutan. 


A very variable species in different localities and at elevations due to 
micro-ecological conditions. Obviously several forms if not varieties can be 
established. 


The corolla is used for medicinal purposes. It is very efficacious in hill 


diarrhoea and dysentery. Even dried corolla with a piece of sugarcandy or even 
sugar if chewed and eaten with a little water cures acute cascs. 


RHODODENDRON BARBATUM Wail. 
A tree, 30-50 feet. Leaves 4-8 inches, by 14-2 inches, elleptic-lanceolate, base 
rounded oblong acute, midrib beneath and petiole often coarsely bristly, reticulated 
yellowish green beneath; petiole 4-4 inch, with bristles 3-3 inch long, or 
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(on the same branch) smooth. In flowers can be 4-5 inches across 
compact rounded cluster of 15-20 crimson-red flowers. Pedicels 1.1 
inch, glabrous; bracts 3 inch, oblong hairy. Calyx-lobes } by } inch, qabicee 
Corolla 1-1} inches campanulate or wide-funnel-shaped, deep red. Stamens 10. 
Ovary 5-9-celled, hairy. Capsule 3 by ¢ inch, hirsute. Seeds oblong, compress. 
ed; testa lax, produced at both ends, and often appearing as a margin round 
the seed. The type from this plant from Nepal and West Sikkim has the leaves 
generally glabrous; they are sometimes setose beneath and closely ciliate on the 
margin. 

Habitat: Temperate Himalaya, altitude 8000 to 12,000 feet, from Kumaon to 
Darjeeling and Sikkim to Bhutan; common in the temperate and sub-alpine hill 
forests, frequently met with in the Singalila range Tonglu to Phalut and Sikkim 
hills. 

RHODODENDRON DALHOUSIAE Zook. 

A laxly branched shrub, often epiphytic. Leaves 4-5 by 14-2 inches, obovate 
oblong, cuneate at the base, glabrous, obtuse or sub-acute, sometimes ciliate; petiole 
4-4 inch, sometimes pilose. 2-5 clustered, pedicels }-3 inch, pubescent or pilose, 
bracts 2 inches, oblong, hairy. Calyx-lobes 4 by } inch, elleplic obtuse, glabrous, 
usually pilose at the base, frequently ciliate on the margin. Corolla 24-4 inches, 
campanulate, often tinged yellow, white, cream or green or pink, fragrant; lobes 5, 
subentire. Stamens 10. Ovary 5-celled, scaly-glandular, Capsule 1} by 
4-2 inch, straight, glabrescent. Seeds linear-oblong, compressed, margined, and 
shortly tailed; testa close. 


Habitat: Sub-temperate Himalaya 5,000 to 9,000 feet. Darjeeling and Sik- 
kim common, often epiphytic. 


RHODODENDRON NIVEUM Hook. f. - 

Closely allied to R. arboreum, but distinct. The leaves lanceolate, narrowed 
at both ends, mealy tomentose beneath, do not exhibit the nerves impressed on 
the upper surface nor is the under surface so softly and opaquely tomentose ; 
flowers lilac, corolla campanulate Lilac flowers are unknown in &. arboreut. 
The seeds of R. niveum are narrow, oblong with a very laz testa, much produced 
at both ends, and appearing as a margin on both sides, differing from the seeds 
of R. arboreum. The pedicels are longer, often ? inches. The capsule, which 
has been supposed different from that of R. arboreum, is nearly the same, usually 
a little smaller. 


Habitat: Darjeeling and Temperate Himalaya ; Altitude, 10-12,000 ft, 
frequent. 
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Rhododendron campanulatum D. Don. 


RHODODENDRON CAMPANULATUM Don. 


A large shrub, 6-16 ft. Leaves 5 by 2} inches, elliptic sub-obtuse at both 
ends, often mucronate, glabrous, very closely minutely reticulated above ; 
tomentum beneath, sometimes more lax woolly, sometimes flocculose and 
deciduous ; petiole 3-1 inchs. Flowers purple. Pedicels #-14 inches, glabrous ; 
bracts 1 inch, broad-oblong, silky. Calyx-teeth scarcely 1-12 inche, broadly 
triangular. Corolla 1-14 by 3-1 inches, purple, campanulate, 5-lobed. Stamens 
10; filaments glabrous. Ovary 5-9-celled. Capsule 3-1} by }-3 inches, glabrous 
cylindric, more or less curved. Seeds linear-oblong, compressed ; testa scarcely 
produced except at the end. 


VAR. WALLICHII, HOOK. f. ; leaves 5-2 inches elliptic or oblong tomentum 
beneath, lax often caducous, petiole densely woolly. 


Habitat: Darjeeling and Sikkim, Alpine Himalaya; altitude 9-14,000 ft. 
from Kashmir to Bhotan, plentiful, often grows gregoriously forming groups 
of dense thickets. 


This is a very variable species as regards, habit, and morphological character 
of leaves and flowers. This has been dealt with in the general observations 
on the Genus. 


RHODODENDRON FULGENS Jdook. f. 


Similar to R. campanulatum, except as to the points mentioned in the 
diagnosis ; the leaves are often subcordate at the base. In flower it is at once 


recognised by its unequalled brilliant deep blood-red colour. It is a more stouter 
and taller distinct plant. 


Habitat: Nepal to Darjeeling and Sikkim; altitude 10-14,000 ft., often 
found scattered, and when in bloom it is easily distinguished from a distance 
by its attractive scarlet flowers. 


RHODODENDRON WIGHTII, Hook. f. 


A shrub, 6-14 feet. Leaves 7 by 2} inches, narrowly obovate-oblony, rhomboid 
at the base, mucronate, hardly acute, above glabrous, minutely closely reticulate, 
adpressed cinnamoneus tomentose beneath ; petiole } inche, more or less tomentose, 
not hirsute. Heads many flowered. Pedicels 10-20, 3-1} inches, hairy, some- 
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times glandular or ferruginous; bracts 14 inches, spathulate-oblong, silky 
Calyx-lobes subobsolete. Corolla 13; by 1 inches, campanulate yellow, with 
pink dots, 5-lobed, very ferruginous woolly. Stamens 10; filaments scaly-woolly at 
the base. Ovary 10-celled. Capsule 12 by 4 inches, cylindric, curved 
ultimately glabrescent. Seeds linear-oblong, large for Rhododendron, 
compressed ; testa close, produced at one end. 


Habitat: East Nepal to Darjeeling and Sikkim, sub-Alpine and Alpine 
Himalaya, altitude 11-14,000 feet (3,700-4,700m). Abundant in and about 
Changu on the way to Nathu La and Jalap-La. 


RHODODENDRON LANATUM Gook. f. 


Branchlets upwards densely woolly. Leaves 4 by 12 inches, narrowly 
obovate-elliptic cuneate at the base cinnamoneus and woolly beneath, subobtuse, 
more or less lanate or ultimately glabrescent above except the midrib ; petiole 
densely woolly, not hirsute. Flowers 5-7 in a lax head, nodding. Corolla 
campanulate yellow, capsule 3-3 by 3-4} inches. Seeds smaller than those of 


R. Wightti, which this species resembles except in the points mentioned. 


Habitat : Darjeeling and Sikkim, sub-Alpine to Alpine Himalaya ; Jongri, 
altitude 12-13,000 feet (4-4,400m). 


RHODODENDRON CAMPYLOCARPUM JHook. f. 


A shrub, 4-8 ft. Leaves 21-3 by 14 inches, elliptic obtuse, base rounded 
sometimes subcordate, rarely rhomboid, minutely reticulated and glabrous on 
both surfaces ; petiole }-3 inch, with scattered stalked glands or glabrescent. 
Flowers yellow, few or many, in the head ; pedicels 1-1} inches, very glandular 
upwards ; bracts 1 inch, spathulate-oblong, hairy. Corolla 14 by 1 inch, 
campanulate, yellow. Stamens 10; filaments glabrous. Ovary 5-celled. 
Capsule ? by } inch, subcylindric, much curved covered with scattered stalked 
glands or ultimately nearly glabrous and shining. Seeds oblong, compressed ; 
testa close, produced at one end. 


Habitat : East Nepal to Darjeeling and Sikkim, sub-Alpine and Alpine 
Himalaya, altitude 11-14,000 feet (3,700-4,700m. ) 


RHODODENDRON. GRIFFITHIANUM Wight. 
A tree, 15-40 feet ; also not rarely flowering as a shrub 4-8 feet. Leaves 
7 by 2 inches, exactly oblong elliptic, with subparallel sides, rounded or cuneate 
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at the base; petiole 1 inch. Flowers white, scented (lemon). Pedicels 2-5, 
1-2 inches, with large flowers, or numerous subpanicled with smaller flowers ; 
bracts 1-4 inch, linear-obolong villose. Calyx in flower } inch diam., widely 
saucershaped, patent ; in fruit often enlarged, unequal, or torn. Corolla 13-23 
inches, widely funnel-shaped, white often spotted pink. Stamens 12-18 ; filaments 
glabrous or nearly so. Ovary 12-celled, glandular-pubescent. Capsule 13 by 
% inch, short-cylindric, very woody, at length glabrous. Seeds ellipsoid, com- 
pressed ; testa lax, appearing as a margin almost completely surrounding the 
seed. 


Habitat : Darjeeling and Sikkim to Bhotan, altitude 7-10,000 feet (2,400 to 
3,000m.). More common in North Sikkim, Sedonchen, Lachen and Lachung 
valley, flowering in May to June. 


RHODODENDRON THOMSONI Hook. f. 


A large shrub, 6-15 feet. Leaves 3 by 1} inches, broadly elliptic obtuse, 
often cordata at the base, glaucous beneath, finely reticulated ; petiole 4-3 inch. 
Pedicels 3-1 inch, glabrous or nearly so; bracts 1-1} inches, spathulate oblong, 
hairy. Flowers crimson colour. Calyx in flower } inch, cup-shaped, in fruit 
enlarged, often very unequal on one side, more or less obscurely unequally lobed 
or lacerate, glaucous, glabrous. Corolla 1-13 inches, deep crimson wide-funnel- 
shaped. Stamens 10. Ovary glabrous, 6-10 celled. Capsule 3 by 4 inches, 


glaucous purple. Seeds linear-oblong compressed ; testa produced at each end, 
otherwise scarcely lax. 


VAR. CANDELABRUM Hook. f.; calyx shorter and with the ovary 
sparingly stalked-glandular. Rk. candelabra, Hook. f. Rhod. Sikkim 
Himalaya t. 29.—Sikkim, J. D. H. 


VAR. floculosa ; leaves beneath cinnamoneous flocculose or furfuraceous— 
Sikkim, Clarke. 


Habitat : Kast Nepal to Darjeeling and Sikkim, sub-Alpine Himalaya, 
altitude 11-13,000 feet (3,700 to 4,400m.), common. 


RHODODENDRON EDGEWORTHII Hook. f. 


A shrub, 4-6 feet, terrestrial and erect or epiphytic. Leaves 3-4 by 1}-2 
inches, broadly elliptic, sub-acute, strongly negose varried above base rhomboid, 
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densely ferruginous, woolly beneath ; petiole 4-4 inch. Heads with 2.3 flowers. 
Pedicels }-1 inch, densely woolly. Flowers white tinged with pink. Calyx-lobes 
3 by } inch, obtuse, unequal. Corolla 2-3 inches, very large, broadly funnel- 
shaped, white with pink, 5-lobed about half-way down. Ovary and style below 
woolly. Capsule ¢ by 3 inch, densely ferruginous-woolly. Seeds linear ; testa 
shortly tailed at each end. There are round glandular scales beneath the wool 
of the leaves. 


Habitat: Darjeeliug and Sikkim, temperate Himalaya ; altitude 7-1,000 feet 
(2,400-3,000m.). Seen below Tonglu above Bakhim, Lachen and Lachung 
valley in Sikkim, flowering in May to June. 


RHODODENDRON PENDULUM Zook. f. 


Epiphytic: branches pendulous, 2-4 ft. Leaves 14 by 3 in., elliptic oblong, 
obtusely rhomboid at both ends, rusty-woolly beneath ; petiole 4—+ in. Pedicels 
3 in., rusty-woolly. Calyx-lobes } by } in., obtuse, rose-coloured. Corolla } in., 
shortly broadly funnel shaped 5-lobed about half-way down, glandular without. 
Capsule 3 by } in., hirsute. Seeds linear-oblong ; testa shortly tailed at each 
end. 


Habitat : Darjeeling and Sikkim Temperate Himalaya ; altitude 9-11, 000 ft. 
(3-3700 m.) 


RHODODENDRON CILIATUM Hook. f. 


A shrub, 2-4 ft., often spread over rocks, bracklets, leaves and pedicals 
with scattered bristles. Leaves 22 by 1} in., elliptic acute base obtuse or rounded, 
glabrous beneath or midrib bristly; petiole } in. Pedicels {—} in., 2.6 nate; 
bracts ovate, glabrous. Flowers white slightly tinged with rose, fading to deeper 
rose. Calyx-lobes } by } in., elliptic obtuse, glabrous, cicliate. Corolla 14 in. ; 
lobes 5, emarginate, white or pale rosy. Stamens 10, Ovary 5-celled, scaly- 
glandular. Capsule $ by 4—4 in., scaly. Seeds linear; testa close, crested at 
one end. Sir J. D. Hooker sketched his species in Sikkim (Rhod. Sikkim, t. 24) 
from a plant ‘past flower’; hence with too purple a corolla. 


Habitat: Darjeeling and Sikkim Temperate Himalaya; Lachen, altitude 
9000 ft, (3,000 m.) 
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RHODODENDRON CAMELLIAEFLORUM Hook. f. 

A shrub, 2-6 ft. Leaves 34 by 1} in., or 2} by 14 in.. oblong elliptic obtuse 
or acute, base obtuse or rhomboid, glabrous densely ferruginous scaly beneath ; 
petiole }—} in. Pedicels 1-4 nate, 7 in., scaly, rugose. Calyx-lobes } by } in., 
elliptic obtuse, glabrous or nearly so. Corolla-tube } by {—} in., lobes 5—} in. 
diam., white, orbicular, entire, tube cylindric, lobes spreading. Stamens 12-16. 
Ovary 10-celled. Capsule 3 by } in., ellipsoid or some times ovoid, rough with 
scales. Seeds linear-lanceolate, produced acutely at both ends; testa close. 


Habitat : Eastern Temperate to sub-Alpine Himalaya ; from Eastern Nepal, 
Darjeeling and Sikkim, to Bhotan, altitude 9-13,000 ft. (3000 to 4400 m.) 


RHODODENDRON GLAUCUM Hook. f. 

A small shrub, 2 ft. Leaves 3 by 1} in. (those on barren shoots often much 
larger), oblong, subobtuse, mucronate, base rhomboid, lower surface with scattered 
glandular scales; petiole }—} in. Cerymb 4-10 flowered. Pedicels 4—1 in., 
scaly ; bracts } in., ovate, scaly, caducous. Calyx-lobes {—} by } in., ovate 
sub-acute scaly. Corolla 4—2 in. ; lobes 5, emarginate, dull rose. Stamens 10, 
filaments woolly below. Ovary 5-celled, scaly. Capsule } by } in., shortly ellipsoid. 
Seeds minute, lanceolate ; testa closely, shortly produced at one end. 


Habitat: Darjeeling and Sikkim to Bhotan Temperate Himalaya, altitude 
10-12,000 ft. (3000-4000 m.) 


RHODODENDRON PUMILUM Hook. f. 

A shrub, 3-8 in. Leaves }—} in., small elliptic often mucronate, rhomboid 
al the base, above glabrous and naked, beneath with scattered scales; petiole 
hardly any. Pedicels 1—2} in., glandular, erect. Calyx-lobes 1/10—3 in., in 
fruit 4 in., elliptic obtuse, sometimes glandular-scaly. Corolla % in., widely 
funnel shaped, hairy without, rose coloured shortly 5-lobed, tube short globose, 
stamens 10 ; filaments hairy below. Ovary 5-celled, scaly. Capsule } by {—} in., 


ovate-oblong, erect on the erect pedicel. 


Habitat : Darjeeling and Sikkim Temperate and Alipine Himalaya ; Lachen, 
altitude 12-14,000 ft. (4000-4700 m.) 


RHODODENDRON SETOSUM D. Don. 
A small shrub, 1 foot, branchlet bristly. Leaves } by } in., elliptic obovate, 
obtuse, scaly on both surfaces and often bristly beneath; petiole very short, 
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usually bristly. Pedicels } in., 3-8 clustered glandular-scaly. Calyx-lobes 4—} by 
4—+ in., elliptic, obtuse, glandular-scaly. Corolla-tube } in. ; lobes $ by din. 
red, tube short lobes oblong spreading. Stamens 8, sometimes 10; Alathents 
hairy below. Ovary 5-celled, glandular-scaly. Capsule }—1 in., ovid, hardly 
larter than the calyx-lobes. Seeds ellipsoid, subacute at the ends; testa close, 
not produced. 


Habitat: Nepal to Darjeeling and Sikkim; upper Alpine Himalaya, 
altitude 13-16,000 ft. (4000 to 5400 m.) 


RHODODENDRON NIVALE 4ook. f. 

A dense rather prostrate small bush ; hardly rising 2 inches from the ground. 
Leaves {—3 in., small elliptic obtuse, glabrous, scaly on both surfaces. Flowers 
solitary sub-sessile, rose-red. Calyx-lobes 1/12 in., elliptic, obtuse, uequal. 
Corolla-tube } in.; lobes 4in., round-obovate, spreading hairy in the throat. 
Stamens 8 or 10; filaments hairy below. Ovary 5-celled, scaly. Capsule } in. 
Jong, ovoid. Seeds ellipsoid, compressed, sub-acute ; testa close, not produced. 


Habitat : Darjeeling and Sikkim; upper Alpine Himalaya, altitude 13-16,000 
ft. (4000 to 5400 m.) 


RHODODENDRON ANTHOPOGON D. Don. 

A small shrub, 1 ft. ; branchlets scabrous and densely scaly. Leaves 1} by } 
in., elliptic sub-obtuse at both ends, densely scaly cinnamoneous beneath and 
as it were tomentose from the layer of glands; petiole {—4} in., pedicels 4.12, 
j—1 in., shoot, numerous, fascicled, terminal, glabrous; bracts } in., ovate, 
hairy. Flowers yellow. Calyx-lobes 1—1 in., elliptic, obtuse, margin villous. 
Corolla yellow, tube } in., cylindric, throat hairy ; lobes } in., spreading, elluptic- 
obovate, obtuse, entire. Stamens 6-8, included. Ovary 5-4-celled, scaly ; style 
1/12—2 in.; 4-5 stigmatic points rising above the widened truncate summit of 
the style. Capsule 4 in., ovoid. Seeds oblong, sub-acute ; testa lax, not produced 
even at the ends. 


Habitat : Darjeeling and Sikkim sub-Alpine and Alpine Himalaya ; altitude 
11-16,000 ft. (3700 to 4000 m.) from Kashmir to Bhotan, common. 


%. 


RHODODENDRON ROYLEI dook. f. ‘ 
A shrub, 4-14 ft. Leaves 2-3 by 1-13 in., oblong elliptic acute or obtuse, rounde 
at the base, broadly rounded to a sharp point, beneath mealy while of 
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cinnamoneous with scattered glandular scales; petioles }—-} in. Flowers orange 
rose or brick red. Pedicels }—} in., terminal clustered, 3-5 flowered, sqguamose or 
glabrous ; bracts glabrous with ciliate margins. Corolla 14—2 in. by 3 in., 
tubular, widened at the mouth, pendulous, cinnamoneous red waxy. Stamens 10 ; 
filaments unequal, pilose at the base. Ovary 5-celled, glandular-scaly. Style 
with stigma slickery out of the mouth of corolla. Capsule }—} by } in. Seeds 
ovoid or trigonous ; testa close, hardly produced at all—aA most variable plant. 


Habitat: Darjeeling and Sikkim, Temperate and sub-Alpine Himalaya, alti- 
tude 10-12,000 ft. (3000 to 4000 m.). Common on the road side of Tonglu, San- 
dakphu and Sikkim, looks very pretty with its overhanging branches of waxy 
flowers. 


RHODODENDRON TRIFLORUM JHook. f. 


A shrub, 4-8 ft. Leaves 23 by 1 in., elliptic acute or obtuse at the base, closely 
minutely scaly beneath, petiole } in. Pedicels {—43 in., 1-5 fascicled, terminal, 
scaly ; bracts }—3 in., obovate, scaly, ciliate; bracteoles 4 in., linear. Calyx- 
lobes sub-obsolete. Corolla yellow, tube 4} in., campanulate lobes 3 in., ovate 
obtuse erect patent, often scaly without. Stamens 10 or 8; filaments densely 
woolly near the base. Ovary 5-celled, scaly ; style glabrous. Capsule } by 4 in, 


Seeds oblong, acute ; testa close. 


Habitat: Darjeeling and Sikkim to Bhotan; altitude 7-8,000 ft. (2400 to 
2700 m.) 


RHODODENDRON VIRGATUM Zook. f. 


A shrub, 4 ft., branchlets scaly. Leaves 2} by 3 ins., narrowly oblong, acute 
base broadly rhomboid, obscurely glandular-punctate above, glandular scaly 
beneath ; petiole 4 in. Pedicels }—} in. ; bracts | in., ovate, pubescent. Calyx- 
lobes small ovate obtuse. Corolla purple, tube } in., lobes-5 ovate entire. Stamens 
10 or 8; filaments sparsely pilose. Ovary 5-celled, scaly as is the lower portion 
of the style. Capsule }—+4 in. Seeds oblong ; testa produced into a tail at each 
end shorter than the sced. 


Habitat : Darjeeling and Sikkim ; Choongtam, altitude 7-9,000 ft. (2,700 
to 3,000 m.) 


539 


RHODODENDRON LEPIDOTUM Wall. 


A shrub, more or less scaly-glandular throughout 1-6 feet; branchlets very 
scabrid glandular. Leaves }-14 inches, ovovate and obtuse or lanceolate and sub. 
acute, base narrowed, glabrous not setose; petiole scarcely any. Pedicels 4-1} inches, 
1-3 together long, very scabrous. Flowers yellow or dull purple. Calyx-lobes 
1/10 inch, elliptic, obtuse. Corolla tube 4 inch, lobes } inch, yellow or dull 
purple lobes round wide spreading. Stamens 8, very rarely 10, filaments hairy, 
below. Ovary 5-celled. Capsule }-} by $¢-4 inch, erect. Seeds oblong, acute; 
testa close, hardly produced at the ends. 


R. salignum Hk. f. and R. eloeagnoides Hk. f. are considered synonymous 
to R. lepidotum. These are either varieties or forms. 


Habitat: Temperate and Alpine Himalaya, altitude 8,000 to 15,000 feet (2,700 
to 4,500 m.) from Kashmir to Darjeeling and Sikkim to Bhotan, common in 
sub-alpine region. 


RHODODENDRON MADDENI fook. f. 


A shrub, 6-8 fect. Leaves 5-6 by 14-2} inches, oblong or elliptic acutc, glabrous 
above, densely scaly beneath, base rhomboid or rounded; petiole 4-3 inch. Pedicels 
4-8 inch, scaly. corymb 4-12 flowered. Flowers large white. Calyx-lobes } 
inch, in fruit nearly 1-3 inch, triangular-oblong, glabrous, membranous. Corolla 
3-4 inches, white lobes 5, rounded, mouth widely funnel-shaped. Stamens 18; 
filaments glabrous. Ovary 10-celed, scally. Capsule 1 by } inch, ellipsoid. Seeds 
linear-lanceolate, caudate, large for the genus; testa close, produced at the ends. 


Habitat: Darjeeling and Sikkim sub-Tropical Himalaya to Bhutan, altitude, 
6,000 feet (2,000 m.), occasional, rather common in Bhutan. The Bhutan 
form introduced into the Lloyd Botanic Garden and Government House 
{Raj Bhavan), Darjecling, are slightly different and sweet scented. 
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Lloyd Botanic Garden, Darjeeling and People 





The conservatory (Hot House) of the Lloyd Botanic Garden, Darjeeling where rare ornamental plants, 
Strelitzia reginae (Bird of paradise) flowers and ferns are grown inside glass houses 





Shri Jawaharlal Nehru, Prime Minister of India receiving a bouquet of roses and orchids from a 
girl student of Darjeeling at the entrance to (he conservatory of the Lloyd Botanic Garden, Darjeeling 
with the author. 





Group of ornamental flowers (mostly double Begonias in the glass house of the Lloyd Botanic Garden, Darjeeling 





A collection of Begonias, Calceolarias, Primulas, Asters and Orchids in the glass house of the Lloyd Botanic 
Garden, Darjeeling. Dr. B. C. Roy, Chief Minister, West Bengal examining the curious pouch of the flower of 
Calceolaria watched by Shri J. L. Nehru, Shri V. K. Menon, Mrs, Indira Gandhi and the author, 








A group of tree ferns in the Lloyd Botanic Garden, Darjeeling 





A respectable Tibetan lady Mrs. Tashi Pempa  Hishey in her typical costume and locally 
made characteristic gold ornaments set with precious stones, siting in the rock garden of 
the Lloyd Botanic Garden, Darjeeling against the background of blooming Antirrhinums 
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Dr. K. N. Katju, the Governor and Dr. B. C. Roy, Chief Minister, West Bengal with the 
author after inspection of seed collection, iareaien and office of the Lloyd Botanic Garden, 
arjeeling 





Dr. B. C. Roy, Chief Minister, West Bengal, discussing with the author about the 
result of introduction and acclimatisation of exotic medical plants in Darjeeling 
district and their possibility of cultivation in the plantation of Cinchona 





A Sikkimese married lady wearing a bangle of conch-shell. Dr. W. Stearn in 
the back ground 





Devil dancers with curious masks 
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Another aspect of Panchayet like assembly fully represented by elders, boys and girls. The author with Stearn, Naskar, 
Rai was present at the conference on invitation 








Devil dancers with curious masks 
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Another aspect of Panchayet like assembly fully represented by elders, boys and girls. The author with Stearn, Naskar, 
Rai was present at the conference on invitation 
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Sikkimese in Lachen holding a conference under apple trees in full bloom. Women representatives also take part in 
such meetings. 
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Initiation ceremony of a boy into Lamaism. The head Lama in yellow robe, cap and prayer wheel. Standing on his ret 
and left are the father, the mother, and the other members of the family with the author and members of his p 
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An octogenerian Sikkimese with his grandson smoking through a pipe locally 
made from bamboo reed 








The caravan of mules with the heavy load of wool climbing way up the snowy 
beds of the Chumbi valley as seen from Jelap-Pass, at a distance monastery is 
seen with an association of Abies Webbiana and Juniperus recurva 





The author examining Rhododendron collection at Chung-thang with Narjit 
mali on the way to Jelap La 





A Hat day (market day) in Tode Tancta a_yillage on the eastern border of Bhutan and 
West Bengal 





Group of villagers in Lachen. In the centre a man holding a hollow bamboo and a_ bottle containing Thumba— 
a kind of country liquor fermented from grains of Elusine coracana. This drink is sucked from long bamboo 
vessels through a reed pipe 
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Author with two Sherpa girls and a Sherpa porter wearing Docha (a kind of woolen 
bvots) comfortable for walking on rough roads and climbing high mountains 
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Plantations 





Portion of a typical tea garden with shade trees in the Tetai and duars of Darjeeling and Jalpaigui 
districts 





Tea bushes in the foreground with betelnut trees (Areca catechu) an additional source of income 
to the plantation 





Enlarged print of Lycopodium squarrosum found growing either in the crevices 
of rocks or epiphyfically on the forked branches of trees or on old trunks 
between 3,000 and 5,600 feet—abundant all over Sikkim 





ruven % wt eT 
Portion of the fields of Cardamom (local known as Bara 
at Dikchu and Singhik on the way to Lachen 


Wa te SSS ; 
Elachi, Amomum subulatum) on the hill slopes of Tista river 





A portion of the Rongo Cinchona plantation with 12-15 years old trees of Cinchona ledgeriana 
(hybrid) in the foreground 





on 
A portion of Cinchona plantation in Munsong under the shade of Alnus pai 
the righf. Croftolaria anagroides on the left growing gregariously 





Nepali girls engaged in debarking uprooted Ciachona trees. On the right is Late H. J. Macey, 
the Special Officer, Directorate of Medicinal Plants 





Drying and storing of Cinchona bark in a drying shed at Rongo 





Felling and clearing of a little portion in Kumani forest area of Rongo, for extension of 
Ipecac plantation 
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A view of thousands of Ipecac kamras (sheds) under which are cultivated Fevencne in 
on a large scale for production of Emetine and other medicines from the root, 
plantation is the largest in the world, 





Portion of Rye field: Shri T. S. Ramkrishnan, Plant Pathologist, Rubber Board, Kottayam, 

examining Ergot on the spikes of Rye with Shri 8. K. Prodhan, Manager, Ipecac Plantation, 

Rongo; Shri N, C, Ghosh, Agricultural Assistant, and Shri Nutbehari Ghosh, Botanist, Medicinal 
Plants, Rongo, observing Ergot bodies, 
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Shri Ramakrishnan counting number of Ergot bodies on a single spike against 
the background of a drying paper 





The Ergot bodies produced from different strains of Fungus, and on Rye spikes at Rongo. Ergot 
bodies collected from different statistical plots in Rongo are being dried, weighed and stored 
each in a separate bottle for the chemical analyses and sale 





The research scholars of Dr. A. K. Sharma of the Botany Department of the University of 
Calcutta, are engaged in crossing flowers of Mentha peperita with those of M. arvensis and 
collecting materials for cytogenetical studies 
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. ‘ me eee 
A portion of the plot in Rongo under Acorus calamus. Its rhizome is a remedy for obstinate 
cough 
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Labourers and hill boys in female dress i i i 
) f ys perf orming a folk dance welcoming Shri Bhupati 
Majumdar, Minister, Commerce and Industries, West Bengal during his visit to Hongo plantation 





Rhododendron nattalli—sometimes called prince of Rhododendrons in flower 


Vegetation 





The road to Cooch Behar along the foothills with forest trees mainly Shorea robusta 





The Tista river flowing towards Sikkim. The middle hill-forests with wild Banana 
trees here and there in the foreground 





The Coronation Bridge over mighty Tista river joining Sikkim towards the north- 
east and Bhutan north-west Bengal and Assam on the far south-east 


A Terai forest at the fuot of the hills showing typi associvtions of trees, shrubs an 


tall herbasious association with H. P. INz evbirium /,ssistant 


A portion of the reserve forest in Kumani showing the density of a mixed overgreen an 
deciduous forest forming a part of plantation of Ipecac and Medicinal Plants of t 
Government of West Bengal along the border of Bhutan 








Mr. Popoy, during their visit to the Rongo plantation, is seen hanging from 
one of the strong cord like liana and Dr. Kabalchich watches with amaze- 
ment the strength of the cord like stem of the climber, coming down from 

the branch of a tall tree 





Dr. Kabalchich, Director, Botanic Garden of the Institute of Medicinal 

Plants, U.S.S.R. and Mr. Popov, interpretor and Radio speaker, Moscow, 

U.S.S.R. collecting Dioscorea sp. in a thick reserve forest of a sanctuary 
for the wild animals in Jalpaiguri district, North Bengal 
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The middle hill-forests on either sides of Tista flowing to the south—at the far end is the Railway bridge 
of Assam link Railway 





At the border of North-West Bengal the Bhutan hills and valley and Rongo range separated 
by the  Jaldhaka river whose waters ultimately disgorges into the Brahmaputra river in the plains 





Portion of the dense forest in the upper Duars with the bridle path leading to Bhutan 

from Buxa Duars at about 5,000 feet with dense mixed middle Himalayan hill forest. 

In the foreground the author with gun in hand, Dr. S. Das Gupta, formerly Head of 

the Department of Botany, Lucknow University, at present Vice-Chancellor, Kalyani 
University, West Bengal and Shri Haripada Naskar 





The road to Gangtok—Sikkim a few yards across the Coronation Bridge—arched 

over by Indian rubber trees—Ficus elastica, with marks of incisions left still on 

the (runk for extraction of latex for manufacture of rubber when it was in great 
demand during the war 





The favourite hut where Dr. Rabindranath Tagore, N.L., the world famous poet 

and philosopher used to rest and muse and write poems when he used to stay 

at the Mungpoo Cinchona Plantations. To commemorate his memory this place 

is now used as the labour welfare centre. In the foreground Miss Anita Biswas 

and Shrimati Saraju Biswas, the author’s daughter and wife paying homage to 

the poet’s hut. In the background a full sized tree of Aesculus punduana—the 
Himalayan Horse-chestnut Tree 
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A tree of Ginkgo biloba popularly known as (Maiden hair tree) about 30 ft. tall in the 
ground of Kalimpong Industrial School 





Rongo suspension bridge across Rongo river—a tributary of the Tista. This bridge forms the boundary of Sikkim and 
West Bengal and is the checking station for foreigners 





The road to Phalute from Sandakphu showing the association of tall trees of 
Abies Webbiana get¢ing more and more scarce above 12,000 feet giving place to 
Juniperus pseudosabina, with the snowy of Kangchenjunga 





A characteristic association of Quescus, Betula, Rhododendrons, Abies Webbiana 
and others in the Singalila range meet ee Nepal border—above 
s! ect 





Patches of Juniperus pseudosabina and Cotoneaster microphila below and 
above the road to Phalute, Singalila ridge and Guicha-La 





The palace of His Highness the Maharaja 6f Sikkim 





The front door of the monastery of the Maharaja’s palace. (L. to R.): Attendant 
Shri S. Biswas, a Lama of the monastery standing, the author and one old Lama 
sitting and Dr, J, C. Sen Gupta. 





Terrace cultivation in Sikkim at 3,000 to 5,000 feet where 
rice, wheat, barley, maize, and potatoes buckwheat are 
cultivated, The land is fairly fertile 


Michelia, 


Juglans regia, 
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The Lachen river flowing down from the Lachen glacier with icy cold water rushing down with constant roari 
noice. On either sides typical upper hill forests 








A group of Rhododendrom campanulatum in full bloom Viburmum in the — background, Here sub-alpine 
species are common near Lachen 





A tropical mixed association of upper hill forests with dominant Rhododendron arboream R. barbatum and others all 
in full bloom mixed with Betula and Quercus species 





Further across the suspension bridge over the Lachen river with upper 
temperature forests on either sides of the river the road leads to Zemu yalley 
and Green Wake. 

A few sturdy Sikkimese are on their way to Tibet standing below the bridge 


Strong and Sturdy Tibetans wearing characteristic woolen coats docha footwear with heavy loads on (heir back are on 
the march to Tibet across the bleak and barren stony paths partially covered with snow 





The village of Lachen partially covered with the apple trees in full bloom 





Upper temperate hill forest north from Lachen with snow covered path and what may be called ice tongues flowing 
down from the top of the hills here and there aboye 10,000 feet. Along this road further north towards barren and 
bleak countryside are found the insectivorous plant—Pinguicula alpina 








eee ith patches 
Pandim peak (22,020 feet) as seen from the snout of Aluk thang Glacier (13,5000 feet). Left foreground with pa 


i i seen cover 
snows small associations of densely interwoven bahcah e bushes of Juniperus pseudosabina are 
illslopes = 


The Lachung valley with a patch of trees. In the far end is seen a silvery water-fall trickling from the hillside 





The bed of the Lachen river near Thangu at about 12,000 feet with the islet in the bed of the river forming a natural 

rock-garden overgrown by bushy Juniperus recurva, trailing J. pseudosabina, low bushes of Rhododendron setosum, with 

pink flowers, R. glaucum, R. anthonogon, R. lepidotum, Daphne and a sparse ground association on the sides and sandy 
beds of Myricaria germanica, Ephedra sexalites,*Cassiope fastigiata and other alpines 








The barren hill valleys—13,000-14,000 feet showing on the right—the 

road to Donkya-La—the pass to Tibe¢ from North Sikkim. Small 

trees of Juniperus recurya and J. pseudosabina, Arenarias, Cotoneaster, 
Viburnums and other alpines are seen 





Talung peak seen from the bank of Lachen river 





The sacred Bidang lake Kapoop, and moraines. The water 

of these lakes are icy cold with no aquatic vegetation even 

algae were observed. One should be careful in walking 

oyer the soft beds in case the bed is too soft and the chances 
are to sink down in the bed 
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the foreground 
The Jake at the farthest en 


and forms a source of Jaldhaka river 


A view of the Changu-Lake with the Changu bungalow on the right—the meadow in 
Primulas, Saxifragas, Androsacses, Potentilas, Amarias and other Alpines. 





Base of a Conifer tree (Picea marinda) showing portion of the bark removed from the 
trunk for using the sheet bark as a roofing material for the huts by the Sikkimese 





Portion of the snow-covered Nathu-La range with frozen lake (just below) 
which after the ice melts looks beautiful emerald green 


The snow peaks with Thangu bungalow sheltered below the Thangu-ridge. The valleys and river-beds are dotted with the 
usual alpine scrubs. On the right is the cave where Sir J.D. Hooker took shelter with his porters. The cave is cosy 
and warm when fire is kept burning 








The Lachung monastery with Dr, Stearn, the head lama with Tibetan 
manuscript and the author 


Rhododendron anthopogon—Sikkim, Gangtok—Tibet—12,000-16,000 feet 
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Enlarged print of profusely flowering Rhododendron cinrabarimum 


List of Coloured Plates 


Rhododendron hodgsoni Hook f. 

Rhododendron falconeri Hook. f. 

Rhododendron arboreum S. M. be 
Rhododendron campanulatum Don. Var. wallichii, Hook, f. 


Rhododendron grande Wight. se esa oe 
Rhododendron barbatum Wall. ws s6 +. 
Rhododendron dalhousiae Hook. f. eve ie am 
Rhododendron fulgens Hook. f. e a ails 
Rhododendron wightii Hook. f. ass Pe a 


Rhododendron lanatum Hook. f. 

Rhododendron thomsoni Hook. f. oe 
Rhododendron thomsoni Hook. f. Var. candelabrum Hook. f. .. 
Rhododendron glaucum Hook. f. 


Rhododendron setosum Don. .. 2 i “7 
Rhododendron nivale Hook. f. as é oe 
Rhododendron roylei Hook f. os ar 7 
Rhododendron lepidotum Wall a =a oe 
Anemone obtusiloba es os 

Meconopsis simpticifolia os a + 
Meconopsis nepalensis, 

Magnolia campbellii we os 


Talauma hodgsoni on 

Duabanga sonneraticides Ham. . .- 

Agapates align we - = 
Pentoplemygurn serpens be . a ce 
Decaisenea insignis fe + > “ie 


List of Plates. 


Top Left to Right—Magnolia campbellii showing young, pink flower with sprouting 
leaves. Talauma hodgsoni showing venation of the leaves, position of 
flowers and many ovules. 


Bottom Left to Right—Michelia lanuginosa with flowers in the axil of leaves and with 
carpels in foose spike. Michelia excelsa with white, sweet scented flowers sticking 
out of the axils of the leaves. 


Top Left to Right—Holboellia latifolia, Decaisnea insignis, twigs with the leaves, flower/ 
buds and flowers and position of the ovarias. 


Bottom Left to Right—Berberis angulosa with flowers and fruits. Podophyllum emodi 
with leaves, flower and fruit. 


Top Left to Right—Berberis umbellata. Berbaris wallichiana . 
Bottom Loft to Right—Berberis insignis. Berberis aristata 

Top Left to Right—Dicentra scandens. Cathcartia villosa 
Bottom—Meconopsis simplicifolia ste 

Top—Capsella bursa—pestoris. Bottom—Cardamine hirsuta 

Viola serpens Sea 26 a 

Right to Left—Skimmia laureola—Coriaria nepalensis 

Top Left to Right—Stellaria media. Stellaria sikkimensis 
Bottom—Stellaria ulgionsa. Stellaria longissima .. 

Top Left to Right—Hypericum patulum .. . 

Bottom Left to Right—Hypericum hookerianum. Hiypaticars japonicum .. 
Top Left to Right—Geranium nepalense. Oxalis letifolia, (No description) 
Bottom Left to Right—Oxalis conriculalata. Tropaeolum majus (no description) 
Top Left to Right—Impatiens puberula. Impatiens arguta 

Bottom Left to Right—Impatiens juripa. Impatiens urticifolia 

Top Left te Right—Parochetus communis. Trifolium repens 

Bottom Left to Right—Desmodium tiliaefolium. Indigofera dosua 
Left to Right—Docynia indica. Cotoneaster microphylla. 

Top Left to Right—Prunus puddum (P. cerasoides) Prunus domestica. 
Bottom Left to Right—Prunus persica. Prunus padus. 

Top— Spiraea bella ee ee 

Bottom— Rubus andersoni, Neillia thyrsiffora 

Top Left to Right—Rosa maerophylia potentilla fulgens 

Bottom Left to Right—Rosa sericea. Pheladelphus coronarius. 

Top Left to Right—Osbeckia crinita. Osheckia stellata 
Bottom—Onxyspora paniculata 

Top—Herpetospermum caudigerum, Begonia josephi 

Bottom Left to Right—Begonia mogaptera. Begonia faciniata .. 
Hycrocotyle javanica. 

Right to Left—Aster sikkimensis, Aster sivasheyi 

Top Left to Right—Deutzia corymbosa .- 
Bottom Loft to Right—Dichroa febrifuga, Sintivega flagelloris 
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Animone oblusiloba D. Don. 
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He. 


Meconopsis simplicifolia, 





Meconopsis nepalensis Wall. 





‘Talouma hodgsoni, H.f. & T. 





Duabanga sonneraioides Ham. 





Agapetes salignum Hk.f. & T. 





Pentapterygium surpene Wight klotz 





Top Left to Right—Holboellia latifolia, Decaisnea insignis, twigs 

with the leaves, flower-buds and flowers and position of the ovaries 

Bottom Left to Right—Berberis angulosa with flowers and fruits 
Podophyllum emodi with leaves, flower and fruit 





Decaisnea insignis Hk. & T. 





Top Left to Right—Magnolia campbellii showing young, pink 

flower with sprouting leaves. Talauma hodgsoni Hk.f. & T., 

showing venation of the feaves, position of flowers and many 
ovaries 


Bottom Left to Rieht—Michelia lanuginosa with flowers in the axil 
of leaves and with carpels in toose spike. Michelia excelsa with 
white, sweet scented flowers sticking out of the axils of the leaves 





Magnolia campbellii Hf. & T. 





Top Left to Right—Berberis umbellata, Berbaris wallichiana 
Bottom Left to Right—Berberis insignis. Berberis aristata. 





Top Left to Right—Dicentra scandens. Cathcartia villosa 
Bottom—Meconopsis simplicifolia, an alpine form 





Top—Capsella bursa-pestoris, 
Bottom—Cardamine hirsuta 





Top—Viola serpens 
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Skimmia laureola ‘ Coriaria nepalensis 
On p. 221 On p. 227 











Top Left to Right—Hypericum patulum 


Bottom Left to Right—Hypericum hookerianum. Hypericum 
japonicum 





Top Left to Right—Geranium nepaulense. Oxalis latifolia. 
Tropaeolum majus, 


Bottom Left to Right—Oxalis corniculalata. Tropaeolum majus Linn. 





Top Left to Right—Impatiens puberula. Impariens arguta 
Bottom Left to Right—Impatiens juripa, Impatiens urticifolia, 





Top Left to Right—Parochetus communis Trifolium repens. 


Bottom Left to Right—Desmodium tiliaefolium Indigofera 
dosua. 
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Docynia indica, Cotoneaster microphylla 





Top Left to Right—Prunus pudum-(P. cerasoides Don.) Prunus 


lomestica 
Bottom Left to Right—Prunus persica. Prunus padus 





Top—Spiraea bells 
Bottom—Rubus andersoni Neillia thyrseflora 





Top Left to Right—Rosa macrophylla. Potentilla fulgens 
Bottom Left to Right—Rosa sericea, Pheladelphus coronarius 








Top Left to Right—Osbeckia crinita. Osbeckia stellata 
Bottom—Oxyspora paniculata 





Bottom Left #0 Right—Begonia megaptera, Begonia leciniata 





Hydrocotyle Javanica Thub 





Aster Sikkimensis 
Aster Stracheyi 





Top Left and Right—Dentzia staminear Br. 
Bottom Left and Right—Dichroa febrifuga Lour. Saxifraga 
flagellaris Willd. 





Rhododendron hodgsoni Hook.f. 
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Rhododendron falconeri Hook.f. 





Rhododendron grande Wight 


Rhododendron arboreum SM 
Rhododendron Roylei Hook.f, 


Rhododendron campanulatum Don. Var. wallichii, Hook.f. 





Rhododendron barbatum Wall 





Rhododendron dalthousiae Hook.f, 





Rhododendron fulgens Hook.f. 





Rhododendron wightii Hook.f. 





Rhododendron Janatum Hook.f. 





Rhododendron thomsoni Hook.f. 





Rhododendron thomsoni Hook.f. Var. candelabrum Hook.f, 





Rhododendron glaucum Hook.f. 





Rhododendron setosum Wall. 





Rhododendron nivale Hook.f, 





Rhododendron roylei Hook.f. 





Rhododendrdn lepidotum wall. 
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Bauhinia Linn. ahs ws 
malnbarica Roxb. . 
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Derris Lour. 


ferruginea Benth 
monticola Frein 


soindent Benth 


Desmodium Desv. 


cephalotes Wall. 

confertum DC. ae 
gangeticum DC. 

gyrans DC, 

latifolium DC. 

laxifiorum DC. 

polycarpum DC, 
pseudo-triquetrum DC, 
pulchellum Benth. .. 

sequax Wall. es er 
tilliacfoluum D. Don 


triquetrum DC. 


Deutzia Thunb. 


corymbosa Br. 


Dicellostyles Benth = 


281 
282 
283 
285 
286 
285 
283 
284 
283 
282 
285 
284 
282 
338 
339 
177 


jujubifolia Benth. .. 
Dichroa{Lour. 

febrifuga Lour. 
Dilleniaceac 
Dillenia Lins. 

indica Linn. 

pentagyna Roxb. 

sormentose him 
Dichrocephala DC, 


latifolia DC. 
Dipsaceae 
Dispsacus Linn. 

inermis Wall. 
Dipterocarpeae 
Dobinea Ham. 

vulgaris Ham. 

Docynia Dene 

indica Dene 
Dolihos Linn, 
lablab Linn. 
Draba Linn. 


elata Hk. f. & T. 


elliposoidea Hk. f. & T. 


gracilima Ak. f. & T. 


’Drimycarpus Hk. f. 


racemosus Hk. f. 


Droseraceae 


vili 


Pago 
No. 


178 
338 


338 
105 
105 


105 
106 


106 


446 
440 
442 
443 


173 
25 

258 
321 
321 
292 
202 
135 
135 
138 
136 


265 
268 


Drosera Linn _ 
burmanni Vahl. 
Drymaria Willd. 
cordata Willd. = es 
Duabanga Ham. 
sonneratioides Ham. 
Duchesnea Smith. 
indica Andr. and Fr CKe 
Dumasia DC, oe ee 
villosa DC. 
Dysoxylum BI. 
binectariferum Hk. f, 


pallens Hiern. oe 
BR 


Echinocarpus BI. 
dasycarpus Benth. 
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sulcata Wall, te 4 


210 
210 
208 


208 
213 
206 


trilobate Colebr. 
tripetala Roxb. 
- urticifolia Wall, 
Indigvfera Linn. 
atropurpurea Ham. 
dosua Ham. 
leptostachya DC. .. 


pulchella Roxb. 


Tnoula Linn. 
cappa DC. 
eupatorioides DC. .. 
hookeri Clarke 
nervosa Wall. 
Itea Linn. us 2 
macrophylla Wall. 
Ixora Linn. 
acuminata Roxb. .. 


coccinea, Linn. 


Jambosa 
vulgaris DC. 


Kooxia Linn. 


corymboss Willd. ., 


Page 
No. 


203 
201 
216 


469 
461 
461 
461 
460 
340 
340 
426 
427 
427 


349 
349 


425 
425 


Lactuca Linn. 
bracteata Hh. f. & T. 
brevirostris Champ. 
dissecta D.Don 
dubyaea Clarke 
gracilliflora DC. 
gracilis DC. 
hastata DC. 
lessertiana Clarke .. 
macrantha Clarke .. 
macrorhiza Hk. f. 
Lagerstroemia Linn. 
flog reginae Retz. .. 
parviflora Roxb. 
Laggera Sch. Bip. 
alata Sh. Bip. 


flava Benth. 


Leea Linn. .. 
alata Edgew. 
crispa Willd. 
macrophylla Roxb. 
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Addenda and Corrigenda 


Page 1, bottom line 30, delete ‘2’. 

Page 10, paragraph 1, 1.4, delete (Sketch 1). 

Page 12, paragraph 2, 1.9 Pedicularies = Pedicularis. 

Page 13, paragraph 1, 1.18, delete ‘cotoneaster’, ‘Lilliun’ = ‘Lilium’, 1.12, Frageria = Fragaria. 

Page 20, paragraph 1, 1.4, Cotoniaster, Cotoneaster, 1.6, Sassurea=Saussurea, 1.28, 
Pyrenthrum = Pyrethrum. 

Page 25, paragraph 1, 1.9, ‘from’ to be ‘for’. 

Page 26, paragraph 1, 1.16, psendo-sabina = pseudo-sabina, 1.34, Spireaea = Spiraea. 

Page 30, below photo ‘Quercas’ = ‘Quercus’. 

Page 36, paragraph 5, 1.1, ‘baccate’ = ‘baccata’. 

Page 36, paragraph 6, 1.1, ‘Englehardtia’ = Engelhardtia’. 

Page 39, paragraph 4, 1.8, ‘Torrenia’ = ‘Torenia’. 

Page 40, paragraph 1, 1.1, ‘Notoshaete = ‘Notichaete’, ‘Urticeae’ © ‘Urticacae’. 

paragraph 2, 1.4, ‘Cucorbitaceae’ = ‘Cucurbitaceae’. \ 

Page 42. last paragraph, bottom 1., ‘Veronisa’ = ‘Veronica’. 

Page 43, paragraph 3, 1.2, ‘Elsholsia’ = ‘Elshltzia’. 

Page 45, paragraph 1, 1.5, ‘Eleagnus’ = ‘Elaeagnus’. 

Page 58, paragraph 2, 1.7 and 8. ‘Penguicula’ = ‘Pinguicuia’. 

Page 59, Altitudinal cone— oV00 ft.—‘Englehardtia’ = ‘Engelhardtia’. 

Page 65, paragraph 3, 1.10, ‘Albezzialebek’ = ‘Abizzalebek’, ‘Stepulate’ = ‘Stipulete’, 17, after 
Dryopteris, there should be a ‘,’. 

Page 66, paragraph 3. 1.2, ‘Drypteris’ = ‘Dryoptris’. 

Page 67, paragraph |, 1.2, ‘Davallip’ = ‘Davallia’. 

Page 68, paragraph 1. 1.9, ‘Santra’ = ‘Suntala’. 

Page 69, paragraph 3, 1.5, ‘Sikkimentsis’ = ‘Sikkimensis’. 

Page 88, under Hooker, 1.16. ‘drowings’ = ‘drawings’. 

Page 99, paragraph 1, 1.2, ‘redical’ = ‘radical’. 

Page 122, above paragraph 2, ‘NEPALENIS’ = ‘NEPALENSIS’. 

Page 122, abive paragraph 2, ‘NEPALENIS’ = ‘NEPALENSIS’. 

Page 126, below paragraph 3, ‘nipaulensis’ = ‘nipalensis’. 

Page 126, below coloured plate ‘nepalensis’ = ‘nipalensis’. 

Page 130, paragraph 3, 1.6, ‘Alulkthang’ = ‘Alukthang’. 

Page 133, paragraph 4, 1.6, ‘Edinbergh’ = ‘Edinburgh’. 

Page 137, paragraph 2, 1.5, ‘capitale’ = ‘capitate’. 

Page 138, paragraph 3, above ‘DEPLEXUM’ = ‘DEFLEXUM”’. 

Page 162, paragraph 6, 1.5, ‘cannate’ = ‘connate’. 

Page 162, below sketch—‘Hyparicum’ = ‘Hypericum’. 

Page 171, fooi-note, 1.1., ‘gerns’ = ‘genus’. 

Page 177, paragraph 6, 1.1., ‘scendens’ = ‘scandens’, 1.2, ‘scandant’= ‘scandent’, paragraph 6, 
1.1., ‘fragrous’ = ‘fragrans’. 

Page 185, paragraph 6, 1.5, ‘ampanulate’ = ‘campanulate’. 

Page 214, paragraph 5, 1.4, ‘acuminente’ = ‘acuminate’. 

Page 218, last paragraph, Jast linc, ‘Mehsta’ = ‘rhesta’. 

Page 223, paragraph 8, 1.3, ‘cromson’ = ‘crimson’. 

Page 225, Top—1. ‘BUCEA’ = ‘BRUCE’. 

Page 240, above paragraph 4, ‘Wall.’ = ‘Laws’. 

Page 244. above paragraph 5, ‘Wall.’ = ‘Laws’. 

Page 246, paragraph 6, below paragraph 6, below paragraph 6, author’s name ‘Sub.’ = ‘Sieb’. 

Page 250, paragraph 5, 1.2, ‘quinate’ = ‘cuneate’. 

Page 252, paragraph 3,1.2, ‘imperipinnate’ = ‘imparipinnate’. 

Page 254, paragraph 1, 1.4, ‘Thyrpoid’ = ‘Thyrsoid’, 3, 1.5, ‘Hippocastanum’ = ‘hippocastanum’, 


Page 259, paragraph, above para. 4, “TURPINA’ = ‘TURPINIA’. 

Page 267, paragraph 2, 1.3, ‘acumenale’ = ‘acuminate’. 

Faye 271, above paragraph 4, ‘CROTOLARIA’ = ‘CROTALARIA’. 

Page 273, paragraph 6, 1.3, ‘herpida’ = ‘hispida’. 

Page 274, paragraph 3,1.4, ‘utipallae’ = ‘stipellae’. 

fage 276, paragraph 5, 1.1, insert before “Tea’—‘plantations of’. 

Page 251, paragraph 1.3 and 10, ‘arbonesceus’ = ‘arborescens’. 

Page 26, paragraph 1, 1.3, ‘maldborica’ =‘malabarica’. 

Page 303; above paragraph 6, ‘Ser’ = ‘Koch’. 

Page 313, paragraph 3,1.3, ‘crinite’ = ‘crenate’. 

Page 334, above paragraph 4, ‘"CHRYSOPLENIUM’ = ‘CHRYSOSPLENIUM’. 

Page 338, paragraph 2, 1.2, insert ‘and’ after blue. 

Page 341, paragraph 4, 1.3, ‘ebcaten’ = ‘elevation’. 

Page 342, paragraph 4, 1.4, ‘lancedate’ = ‘lanceolate’. 

Page 343, paragraph 5, 1.2, ‘trullipelatum’ = ‘trullipetalum’. 

Page 351, paragraph 3, 1.1, ‘Well.’ =‘Wall.’, delete ‘E’ after ‘to’. 

Page 364, paragraph 3, 1.6, *}m’ =‘ in’. 

Page 384, paragraph 2, 1.13, ‘meddows’ = ‘meadows’, paragraph 5, 5, 103, ‘jurid = ‘lurid’. 

Page 403, paragraph 1,1.3, ‘pnik’= ‘pink’, paragraph 3, 1.1, ‘sadnata’ = ‘adnata’. 

Page 4i0, paragraph 4, 104, ‘Anthocaphalus’ = “Anthocephalus’. 

Page 413, paragraph 4, 1.4, ‘Gratissima’ = ‘gratissima’, paragraph 4, 1.5, ‘pinccana = ‘pinceana’. 

Page 428, paragraph 3, 1.4, ‘Tabernaemontalra’ = ‘Tabernaemontana’, 

Fage 431, under Cinchona, add below paragraph 5, “The statement about the introduction of 
Cinchona to Europe has recently been proved to be incorrect. It is rectified in the author’s 
paper in “The Symposium on Cinchona cultivation in India—its past, present and future”, 
published in the Journal of Asialic Society—Vol. HI, No. 2. 1961. 

Page 443, paragraph 4, 1.4, ‘Thngu’ = ‘Thangu’. 

Page 447, paragraph 2, 1.1, ‘odorotum’ = ‘odoratum’. 

Page 458, paragraph 2, 1.3, ‘Nathuila’ = ‘Nathu-la’. 

Page 460, above paragraph 4, ‘"GNAPPALIUM’ = ‘GNAPHALIUM’. 

Paze 466, paragraph 4, 1.1, ‘Roxberghiana’ = ‘Roxburghiana’, 

Page 472, paragraph 3, 1.1, ‘illustrions’ = ‘illustrious’, paragraph 8, 1.1, ‘retisus’ = ‘retusus’. 

Page 476, paragraph 1, 1.7, ‘involcrebracts’ = ‘involucral bracts’, 2, 1. ‘.’ after Jalpaiguri. 

Page 480, paragraph 3, 1.5, ‘densety’ = ‘densely’. 

Page 482, paragraph 3, 1.1, ‘tal’ = ‘tall’. 

Page 489, paragraph 3, 1.2, ‘ampbxceaul’ = ‘amplexicaul’. 

Page 490, above paragraph 1, ‘PRENATHES’ = ‘PRENANTHES’. 

Page 492, above paragraph 6, ‘LOBALIA’ = ‘LOBELIA’. 

Page 496, paragraph 4, 1.1, ‘vacinium’ = ‘Vaccinium’. 

Page 5U3, paragraph 1, 1.6, “Thengu’=‘Thangu’, paragraph 3, 1.4, ‘13° =‘1|3”. 

Page 508, paragraph 2, 1.5, ‘calophilum’ = ‘calophyllum’. 

Page 509, paragraph 2, 1.2, ‘Bulley’ = ‘Bailey’, 3, 1.5, ‘Ramsderianum’ = ‘Ramsdenianum’. 

Page 512, paragraph 2, 1:13, ‘summar’ = ‘summer’. 

Page 513, paragraph |, 1.5, ‘Hodghonii’ = ‘Hodgsoni’. 

Page 514. paragraph 1, 1.11, ‘Cotoniaster’ = ‘Cotoneaster’, 1.14, ‘lapedotum’ = ‘lepedotum’, |. 18, 
‘Ranuu. klus’ = ‘Ranununculus’, 2, 1.5 and 6, Mandragora caulescens is to be shifted and 
inserted after Mvricaria germinica; ‘germinica’ = ‘germanica’. 

Page 516, paragraph 2, 1.15, ‘Sikkin’ = ‘Sikkim’, 1, 1.27, ‘vay’ =‘veray’. 

Page 517, paragraph 1.19, ‘Meddeni’ = ‘Maddeni’. 

Page 521, paragraph 3, 1.4, ‘elaeaginoides’ = ‘elaeagnoides’. 

Page 523, paragraph 3, 2, 1.7, ‘royalii’ =‘roylei’, 1.6, add after descriptions insert ‘of the 
common species’. 

Page 527, paragraph 1, 1.2, ‘drowny’ = ‘downy’, 


